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INFORMATION PROCESSING DEVICE,
INFORMATION PROCESSING METHOD,
AND PROGRAM

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority from Japanese

Patent Application No. JP 2010-155698 filed 1n the Japanese
Patent Office on Jul. 8, 2010, the entire content of which 1s
incorporated herein by reference.

The present disclosure contains subject matter related to
that disclosed in Japanese Priority Patent Application JP
2010-155698 filed 1n the Japan Patent Office on Jul. 8, 2010,
the entire contents of which are hereby incorporated by ref-
erence.

BACKGROUND OF THE INVENTION

The present disclosure relates to an information processing,
device, an mformation processing method, and a program. In
turther detail, the present disclosure relates to an information
processing device, an information processing method, and a
program which performs a process of executing a predeter-
mined data conversion, generating conversion copy data, and
recording onto a second medium at a time of copy processing,
of data which 1s recorded on a medium (1information record-
ing medium) such as a disc.

In recent years, DVDs (Digital Versatile Discs), BDs (Blu-
ray Discs (registered trademark)), and the like are often used
as information recording media for a variety of content such
as movies, music, and the like. Creators, distributors, or the
like of much of the content, such as music data and image
data, which 1s recorded on the information recording media,
have copyrights or distribution rights. Accordingly, there are
certain limitations in the use of the content recorded on the
disc even for the user which has purchased the disc. For
example, performing of unlimited copying of the content
recorded on the disc to media such as other discs 1s not
permitted.

As a copy management configuration of content stored on
a medium 1n this manner, a management configuration (MC:
Managed Copy) 1s known where copying 1s permitted subject
to copy permitted information being received from a manage-
ment server. A detailed sequence of managed copying (MC)
1s as below.

A medium such as a disc which stores content 1s mounted
into a user device such as a PC, a recording reproduction
device, or the like and the user device connects to a manage-
ment server via a network.

After that, the user device sends information prescribed 1n
advance such as a disc identifier (ID) to the server.

After confirming the validity of the information received
and the like, the server sends the copy permitted information
to the user device.

The user device starts a copying process subject to the
reception of the copy permitted information from the server.

The copying process of content stored on a disc with regard
to other media 1s permitted using a sequence 1n this manner.

The copy management configuration 1s referred to as Man-
aged Copying and the details are disclosed 1n, for example,

Japanese Unexamined Patent Application Publication No.
2008-98765.

On the other hand, there 1s an AACS (Advanced Access
Content System) standard as a standard relating to content

copyright protection technology. Much of the content stored
on discs such as BDs 1n accordance with the AACS standard
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1s recorded as encrypted content. As a representative encryp-
tion configuration of the AACS standard, there 1s a configu-
ration where the content 1s partitioned 1nto unit segments and
encryption keys which differ for each unit are applied. By
adopting an encryption configuration such as this, 1t 1s pos-
sible to control use of the unit segments of the content and
various controls of the use of the content are strictly realized.

The unit which 1s a partition unit of the content 1s referred
to as a CPS umt, and the encryption key which 1s applied to
the encryption process and the decryption process of each of
the CPS units 1s referred to as a CPS unit key, a unit key, or a

itle key.

In the user device such as that described above, 1n a case
where copying of content stored on a medium, such as a BD
(Blu-ray Disc (registered trademark)) where a movie or the
like which 1s subject to copyright management 1s stored, 1s
performed to another medium, for example, such as a hard
disk, a flash memory, or another disc, copy permitted infor-
mation 1s recerved from the management server and copying

1s executed 1n accordance with the Managed Copy described
above.

However, 11 the content which 1s stored on a medium such
as a BD (Blu-ray Disc (registered trademark)) 1s copied one
after the other to, for example, a hard disk (HDD) which 1s a
medium for copying, the amount of spare capacity on the hard
disk which has a limited capacity 1s reduced and it 1s not
possible to record large amounts of content.

As one method of solving a problem such as this, at a time
ol a copying process, there 1s a method of performing com-
pression encoding of the copy data, generating video data or
audio data with a higher compression rate, and recording 1n a
copy destination. Alternatively, 1t 1s possible to reduce the
amount of data by using a process for lowering the bit rate or
selecting and copying only 1mages, sounds, subtitles, or the
like which 1s the minimum data necessary without perform-
ing copying of all data.

The processing of performing compression encoding and
generating video data or audio data with a higher compres-
s1on rate 1s performed by, for example, a transcoder which
performs conversion of encoded data. For example, the
transcoder performs a process of converting MPEG-2
encoded data stored in the orniginal copying medium to
AVCHD encoded data or MPEG4-AVC encoded data, chang-
ing of the compression rate, and removal of specific stream
(second audio stream or the like). The AVCHD or MPEG4-
AVC encoded data generated by the transcoder 1s recorded on
a medium for copying (for example, a hard disk or the like).

Here, as a technology 1n the related art which describes the
data conversion process, for example, there 1s Japanese Unex-
amined Patent Application Publication No. 2010-11511.

However, when data conversion 1s performed 1n this man-
ner, there are cases where data format or control information
of the data before conversion 1s lost or changed. As a result,
there are cases where 1t 1s not possible to perform reproduc-
tion of the copy data, which 1s recorded on the medium for
copying as conversion data, in the same manner as the repro-
duction of the original data.

As a specific example where a problem such as this occurs,
for example, there 1s multi-angle content which includes cap-
tured 1images from a plurality of angles and where it 1s pos-
sible to switch and display the angle according to an 1nput
from a user. In a case where the multi-angle content 1s copied,
there 1s a problem where there 1s a loss of or a change 1n
information which 1s necessary for angle changing due to the
data conversion executed at a time of a copying process and 1t
1s not possible to normally perform angle changing even
when the copy data after conversion 1s reproduced.
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SUMMARY OF THE INVENTION

It 1s desirable to provide an information processing device,
an information processing method, and a program where 1t 1s
possible to execute data conversion with regard to content
which, for example, 1s recorded on a first medium such as a
BD or the like, and in a configuration of copying to a second
medium, to execute data conversion while maintaining vari-
ous reproduction forms of the original copy data and repro-
duce the copy data after conversion in the same manner as the
original data.

In a case where the copy content 1s, for example, multi-
angle content, 1t 1s desirable to provide an information pro-
cessing device, an mmformation processing method, and a
program which realize data conversion where angle changing
1s possible 1n the same manner as the original data even 1n a
case where the copy content after data conversion 1s repro-
duced from the medium for copying.

An mnformation processing device according to a first
embodiment of the disclosure has a data processing section
which executes control of a copying process where recording,
data on a first medium 1s recorded onto a second medium and
a data conversion section which executes data conversion 1n
the copying process, where the data processing section
acquires position information of a packet, which corresponds
to an angle change point, based on conversion data generated
by the data conversion section and executes an updating pro-
cess on a reproduction control information file where angle
change point position information of data before conversion
which 1s recorded 1n the reproduction control information file
included 1n copy target data 1s changed to angle change point
position information of data aiter conversion.

Furthermore, 1n the information processing device accord-
ing to the first embodiment of the disclosure, the data pro-
cessing section 1s a configuration where a rewriting process of
a source packet number (SPIN), which 1s registration informa-
tion of an EP map included 1n a clip information file which 1s
the reproduction control information file, 1s executed, and
executes a process where a source packet number (SPN)
which corresponds to the packet position of the angle change
point of the data before conversion 1s changed to a source
packet number (SPN) which corresponds to the packet posi-
tion of the angle change point of the data after conversion.

Furthermore, 1n the information processing device accord-
ing to the first embodiment of the disclosure, in regard to
correspondence data of a presentation time stamp (PTS)
which 1s reproduction time information registered in the EP

map and a source packet number (SPN), the data processing,
section performs a process where the presentation time stamp
(PTS) 1s not changed and the source packet number (SPN) 1s
changed according to the configuration of the data after con-
version.

Furthermore, 1n the information processing device accord-
ing to the first embodiment of the disclosure, the data pro-
cessing section 1s calculated the source packet number (SPN)
which corresponds to the packet position of the angle change
point of the data after conversion based on the number of
packets or the number of bits from the head of the stream data
alter conversion.

Furthermore, 1n the information processing device accord-
ing to the first embodiment of the disclosure, in regard to
correspondence data of a presentation time stamp (PTS)
which 1s reproduction time information registered in the EP
map and a source packet number (SPN), the data processing,
section performs a process where the source packet number
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(SPN) 1s changed according to the configuration of the data
alter conversion irrespective of whether or not 1t 1s the angle
change point.

Furthermore, 1n the information processing device accord-
ing to the first embodiment of the disclosure, the data conver-
s10n section generates conversion data which 1s able to be
decoded at least without referencing a preceding picture 1n a
case where a picture which 1s the reproduction start position
of the angle change point1s reproduced as a reproduction start
point.

Furthermore, in the information processing device accord-
ing to the first embodiment of the disclosure, the data conver-
sion section executes a data conversion process which
includes at least a process of any of encoding method conver-
s101, compression rate conversion, and stream removal.

Furthermore, in the information processing device accord-
ing to the first embodiment of the disclosure, the information
processing device further includes a communication section
which executes communication with a management server,
and the data processing section displays a list of copy permiut-
ted data which includes recording data on the first medium
based on received information from the management server
and selects copy target data based on user designation with
regard to display information.

Furthermore, an information processing method, which 1s
executed 1n an mnformation processing device, according to a
second embodiment of the disclosure includes executing con-
trol of a copying process where recording data on a first
medium 1s recorded onto a second medium using a data
processing section and executing data conversion in the copy-
ing process using a data conversion section, where, 1n the
executing of control of the copying process, position infor-
mation of a packet which corresponds to an angle change
point 1s acquired based on conversion data generated by the
data conversion section and an updating process on a repro-
duction control information file, where angle change point
position information of data before conversion which 1s
recorded in the reproduction control information file included
in copy target data 1s changed to angle change point position
information of data after conversion, 1s executed.

Furthermore, a program, which executes information pro-
cessing 1n an information processing device, according to a
third embodiment of the disclosure includes executing con-
trol of a copying process where recording data on a first
medium 1s recorded onto a second medium using a data
processing section and executing data conversion in the copy-
ing process using a data conversion section, where, 1n the
executing of control of the copying process, position infor-
mation of a packet which corresponds to an angle change
point 1s acquired based on conversion data generated by the
data conversion section and an updating process on a repro-
duction control information file, where angle change point
position information of data before conversion which 1s
recorded 1n the reproduction control information file included
in copy target data 1s changed to angle change point position
information of data after conversion, 1s executed.

Here, the program according to the embodiment of the
disclosure 1s, for example, a program which 1s able to be
provided using a storage medium, which 1s provided 1n a
format which 1s computer readable, or using a communica-
tion medium with regard to an information processing device
or a computer system which is able to execute various pro-
gram codes. By providing a program such as this in a format
which 1s computer readable, the process 1s realized according
to the program in the information processing system or the
computer system.
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Further aims, characteristics, and advantages of the disclo-
sure will be made clear using more detailed description based

on the embodiments of the disclosure and the attached draw-
ing described later. Here, the system in the specifications is a
logical group structure of a plurality of devices and 1s not
limited to the devices of each configuration being in the same
housing.

According to the embodiments of the disclosure, in the
copying process of content, a device and a method are pro-
vided which made 1t possible to execute reproduction of copy
content from a specified position with any problems evenin a
case where a packet configuration 1s changed 1n accordance
with data conversion. The information processing device
according to the embodiment of the disclosure acquires the
position information of the packet which corresponds to the
angle change point at a time of data conversion which accom-
panies the copying process and changes the angle change
point position information of the data before conversion,
which 1s recorded 1n the reproduction control information file
included 1n the copy target data, to the position information of
the data after conversion. Specifically, a process 1s executed
where the source packet number (SPN), which 1s included in
the registration data of the EP map included in the clip infor-
mation file which 1s the reproduction control information file,
1s changed to the source packet number (SPN) which corre-
sponds to the packet position of the angle change point of the
data after conversion. Using the EP map updating process,
correct angle changing reproduction using EP map registra-
tion information 1s possible in a reproduction process of the
Copy content.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a diagram describing the concept of a Managed
Copy system;

FIG. 2 1s a diagram describing a unit configuration and a
unit key management table;

FIG. 3 1s a diagram describing a media directory configu-
ration example;

FIG. 4 1s a diagram describing a sequence of a copying
process (MC (Managed Copy) using management of a man-
agement server:

FIG. 5 15 a diagram describing configuration data of a copy
control management file (MCMF: Managed Copy Manifest
File) which 1s recording information of a first medium;

FIG. 6 1s a diagram illustrating one example of data
included 1n a copy execution request;

FIG. 7 1s a diagram describing basic information included
in server response information (Offer Response);

FIG. 8 1s a diagram describing an example of a copying
process with regard to a second medium (hard disk (HDD))
which 1s a copy destination from a first medium which 1s an
original copy;

FI1G. 9 1s a diagram describing a configuration example and
a use example of a play list file;

FIG. 10 1s a diagram describing a configuration example
and a use example of a play list file;

FIG. 11 1s a diagram describing data which 1s applied 1n an
angle changing process;

FI1G. 12 1s a diagram describing data which 1s applied i an
angle changing process;

FI1G. 13 15 a diagram describing syntax (data structure) of a
play list file;

FI1G. 14 1s a diagram describing syntax (data structure) of
play item mformation 1n a play list file;

FI1G. 15 15 a diagram describing syntax (data structure) of a
clip information file;
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6

FIG. 16 1s a diagram describing PrpgramlInio of a clip
information file;

FIG. 17 1s a diagram describing syntax (data structure) of
PrpgramlInio of a clip information file;

FIG. 18 1s a diagram describing syntax (data structure) of
CPI (Characteristic Point Information) of a clip information
file:

FIG. 19 1s a diagram describing an EP map included 1n a
clip information file;

FIG. 20 1s a diagram describing an EP map included 1n a
clip information file;

FIG. 21 1s a diagram describing details of a content copying,
process executed 1n an information processing device accord-
ing to an embodiment of the disclosure;

FIG. 22 1s a diagram describing a data conversion process
example executed i an information processing device
according to an embodiment of the disclosure;

FIG. 23 1s a diagram describing a data conversion process
example executed 1n an information processing device
according to an embodiment of the disclosure;

FI1G. 24 1s a diagram describing details of a content copying,
process executed 1 an information processing device accord-
ing to an embodiment of the disclosure;

FIG. 25 1s a flow chart describing a copying process
sequence executed in an information processing device
according to an embodiment of the disclosure;

FIG. 26 1s a flow chart describing a copying process
sequence executed in an information processing device
according to an embodiment of the disclosure;

FIG. 27 1s a flow chart describing a copying process
sequence executed 1 an information processing device
according to an embodiment of the disclosure;

FIG. 28 1s a flow chart describing a copying process
sequence executed 1 an information processing device
according to an embodiment of the disclosure;

FIG. 29 1s a flow chart describing a copying process
sequence executed in an information processing device
according to an embodiment of the disclosure;

FIG. 30 1s a diagram 1illustrating an updating process
example of a play list file;

FIG. 31 1s a diagram illustrating an updating process
example of a clip information file; and

FIG. 32 1s a diagram describing a configuration example of
an information processing device.

DETAILED DESCRIPTION OF EMBODIMENTS

Below, details of an information processing device, an
information processing method, and a program according to
embodiments of the disclosure will be described with refer-
ence to the diagrams. Here, the description will be performed
in accordance with the items below.

1. Concept of Content Copy Control Process based on
Server Management

2. Content Recording Configuration Example

3. Content Copying Process Sequence based on Server
Management

4. Multi-angle Content Copying Process

5. Copying Process accompanying Data Conversion Pro-
cess (Transcoder) executed in Information Processing Device
of Embodiment of Disclosure

6. Copying Process Sequence executed in Information Pro-
cessing Device of Embodiment of Disclosure

7. Configuration Example of Information Processing
Device
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1. Concept of Content Copy Control Process Based
on Server Management

First, a concept of the content copy control process based
on server management will be described with reference to
FIG. 1.

For example, the use of much of the content such as movies
recorded ona BD (Blu-ray Disc (registered trademark)) or the
like 1s permitted under predetermined copyright manage-
ment. Accordingly, there are certain limitations in the use of
the content recorded on a disc even for a user who has pur-
chased the disc. For example, performing unlimited copying
of the content recorded on the disc to media such as other
discs 1s not permitted.

As a copy management configuration of content stored on
a medium 1n this manner, a copy permitting processing con-
figuration 1s known which 1s subject to copy permitted infor-
mation being recerved from a management server. FIG. 11s a
diagram describing the concept of the Managed Copy system
which 1s an example thereof.

An information processing device 20 1s a user’s PC,
recorder, or the like (recording and reproduction device) and
it 1s possible to mount therein a first medium 10 where a
movie or the like 1s recorded as content with use restrictions,
such as copyright management measures, and to perform
reproduction.

A process 1s possible whereby the information processing
device 20 copies the content recorded on the first medium 10
to a second medium 30 which 1s another medium. The second
medium 30 1s a medium where recording 1s possible in the
information processing device 20, and for example, 1s a
medium such as a hard disk (HDD), a flash memory, or a disc
(BD, DVD, or the like) where data recording 1s possible.

However, when the user freely performs a copying process,
a large volume of duplication of the content 1s generated and
there 1s fraudulent use or circulation of the copy content. In
order to prevent a situation such as this, 1n a case where the
information processing device 20 which 1s a user device
executes content copying, there 1s connection with a manage-
ment server 50 and copy permitted information 1s received
from the management server 50. In recerving the copy per-
mitted information, for example, procedures, such as recog-
nition of validity of the first medium which the user has and
payment of a predetermined fee, are necessary.

By performing a predetermined procedure, 1t 1s possible for
the information processing device 20 which 1s the user device
to receive the copy permitted information from the manage-
ment server 50 and to perform content copying subject to the
copy permitted information being recerved. This 1s the con-
cept of Managed Copy.

2. Content Recording Configuration Example

Next, a configuration example of data, which 1s recorded
on a medium (the first medium 10 of FIG. 1) where use
control content which 1s subject to Managed Copy described
above, Tor example, copyright management, 1s recorded, will
be described.

Encryption and recording are performed in order to prevent
fraudulent uses such as fraudulent copying of much of the
content such as movies, which are recorded on a typical disc
with recorded content, for example, a BD (Blu-ray Disc (reg-
istered trademark))—ROM, and the like.

Encryption content in accordance with an AACS (Ad-
vanced Access Content System ) standard, which 1s a standard
relating to content copyright protection technology, 1s parti-
tioned to unit segments and recorded as encryption data
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where different encryption keys for each unit are applied as
described above. Using a unit segment encryption configura-
tion, 1t 1s possible to control the use of the umit segments and
various controls on the use of the content are strictly realized.

The unit which 1s a partition unit of the content 1s referred
to as a content management unit or a CPS unit, and the
encryption key which correspond to each of the CPS units 1s
referred to as a CPS unit key, a unit key, or a title key. One
example of a corresponding relationship of the unit partition
of the content recorded on the disc and the encryption keys
(unit keys) 1s shown 1n FIG. 2.

FIG. 2 1s an example of a unit key management table which
shows a corresponding relationship of the umt (CPS unit)
which configures the content recorded on a given medium, for
example, one disc, and CPS unit keys which are the encryp-
tion keys. The unit key management table 1s recorded along
with the encryption content 1n the medium (BD or the like).

As shown in FIG. 2, the CPS unit which 1s configuring data
ol the content 1s partitioned into CPS units 1 to n. With regard
to each of the CPS units 1 to n, a correspondence 1s respec-
tively given to the CPS unit keys which are unique encryption
keys.

For example, in a case where the CPS unit 1 (CPS1) 1s
reproduced, decryption 1s performed using a CPS unit key 1
(Kul). In a case where the CPS unit 2 (CPS2) 1s reproduced,
it 1s necessary that decryption 1s performed by applying a CPS
unit key 2 (Ku2). As an index where the respective CPS units
and CPS unit keys correspond, for example, “Title” 1s used.
“Title” 1s an 1ndex which 1s set to correspond to each of the
CPS units, and 1t 1s possible to specily the CPS units and the
CPS unit keys by specifving the ftitle.

FIG. 3 1s a directory 1n a case where the first medium 10 1s
a ROM-type Blu-ray Disc (registered trademark) and shows a
directory configuration corresponding to BD (Blu-ray Disc
(registered trademark)) recording data.

The directory 1s divided 1nto a management information
setting section 31 (ACCS directory) and a data section 52

(BDMYV directory) as shown 1n FIG. 3.

In the management information setting section 31 (ACCS
directory), a CPS umt key {ile, a use control information file,

and the like are stored.

On the other hand, in the data section 52, in the BDMV
directory below, for example, files such as an index file, a
movie object file, a play list file, a clip information file, a clip
AV stream file, a BDJO file are recorded.

In the 1ndex file, title information 1s stored as index infor-
mation which 1s applied in reproduction processing. The title
1s the same as the title recorded 1n the unit key management
table described previously with reference to FIG. 2 and 1s data
which 1s given a correspondence with the CPS units.

The movie object file 1s a file where programs for repro-
duction are stored.

Theplay listfile 1s a file which sets a reproduction sequence
of the content. A certain play list file 1s selected using a title
selected by a user and a specific clip information file 1s speci-
fied as a reproduction target in accordance with pass infor-
mation or a play item included 1n the selected play list file.

The clip information file 1s a file which 1s specified using
the play list file and has reproduction position information of
the clip AV stream file and the like.

Theclip AV stream {file 1s a file where AV stream data which
1s a reproduction target 1s stored.

Here, there are cases where a combination of the clip
information file and the clip AV stream file 1s referred to as a
clip or a clip file.
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The BDJO file 1s a file where execution control information
1s stored for a file where JAVA (registered trademark) pro-
grams, commands, and the like are stored.

As described above, the image data or the sound data which
1s a reproduction target 1s stored 1n the clip AV stream file, and
in the index file, the movie object file, the play listfile, and the
clip information file, a variety of reproduction control infor-
mation 1s stored such as the index, program, sequence inior-
mation, data position mformation which are necessary for
reproduction of the image data or the sound data stored 1n the
clip AV stream file and these are used as a recording file of the
reproduction control information.

The sequence where the content, which the information
processing device records on the information recording
medium, 1s reproduced 1s as below.

First, a specific title 1s specified from the index file using a
reproduction application.

A reproduction program which has been given correspon-
dence with the specified title 1s selected.

The play list, where the reproduction order and the like of
the content are prescribed, i1s selected 1n accordance with
program 1nformation of the selected reproduction program.

The AV stream and the commands are read out as the
content execution data using the clip information prescribed
in the selected play list, and reproduction of the AV stream
and execution processing of the commands are performed.

In the content reproduction process, discrimination of the
units and the unit key described previously with reference to
FIG. 2 1s possible according to the selected title, and the unit
key which corresponds to the reproduction target unit (en-
cryption content) 1s acquired and the decoding process for the
unit segment 1s performed. In the case where the copying
process described with reference to FIG. 1 1s executed, the
information received from the management server 50 1s ref-
erenced, the copy target data 1s specified, and the copying
process 1s executed.

3. Content Copying Process Sequence Based on
Server Management

Next, a content copying process sequence based on server
management will be described with reference to FIG. 4
below. FIG. 4 1s a diagram describing a sequence of a Man-
aged Copy which 1s one example of the content copying
process based on management server.

In FIG. 4, from the left, a first medium 110 such as a ROM
disc with recorded content such as movies, an information
processing device 120 as a user device which reads data such
as the content from the first medium 110 and performs the
copying process, a second medium 150 which 1s amedium for
copying the content and 1s configured by a hard disk (HDD),
a flash memory, a R/RE disc, or the like, and further a man-
agement server (MC server) 140 which executes a provision
process ol content copy permitting information and the like,
are shown.

The information processing device 120 1s configured by,
tor example, a PC, arecording and reproduction device, or the
like, and executes a process where read-out data from the first
medium 110 1s input and data 1s recorded on the second
medium 150 as a copy destination medium which 1s config-
ured by a hard disk (HDD), a flash memory, a R/RE disc, or
the like, that 1s, executes the content copying process.

The first medium 110 1s, for example, a ROM-type Blu-ray
Disc (registered trademark), a DVD disc, or the like. The
second medium 1350 1s a medium where data 1s able to be
written, and specifically, for example, 1s a hard disk (HDD), a
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flash memory, a R-type or RE-type Blu-ray Disc (registered
trademark), DVD disc, or the like.

For example, 1n the first medium 110 which 1s configured
by the ROM disc or the like, encryption content 113 which 1s
use control content 1s recorded as shown 1n the diagram. The
encryption content 113 1s content formed from an AV (Audio

Visual) stream of video content such as HD (High Definition)
image content which 1s high definition moving 1mage data,
music data, a game program, an 1mage file, sound data, text

data, or the like.

The encryption content 113 has a use management con-
figuration with content management unit (CPS unit) seg-
ments as described previously with reference to FIG. 2 and 1s
encryption content where encryption is carried out by apply-
ing unit keys (CPS units keys) which differ for each of the
CPS unit segments. That 1s, 1n order to realize use control
which differs for each partition data of the umt segments,
encryption 1s performed using keys (referred to as CPS unit
keys, unitkeys, or title keys) which ditter for each of the units.

Furthermore, 1n the first medium 110, management data
(AACS Data) 112 which 1s configured by key information,
use control information, and the like which 1s applied 1n the
decryption of the encryption contents 113, and further, a copy
control management file (MCMEF: Managed Copy Manifest
File) 111 which 1s used at a time of the copying process of the
recording content of the first medium 110 are stored. The
copy control management file (MCMF ) will be described at
later stage.

The management data 112 which 1s shown as the recording
information of the first medium 110 shown 1n FIG. 4 1s, for
example, management data with the AACS (Advanced
Access Content System ) standard which 1s a standard man-
agement system relating to content copyright protection tech-
nology, and 1s data which includes a CPS unit key file where
the keys (umits keys) are stored which are applied to the
decryption of the encryption content 113, use licensing infor-
mation, a content certificate (CC) which shows the validity of
the content, and further, the encryption key block (MKB
(Media Key Block)) where the medium keys for acquiring the
CPS unit keys are stored, and the like.

The MKB (Media Key Block) will be described. MKB 1s
an encryption key block which 1s generated based on a key
delivery method with a tree structure which 1s an embodiment
of a broadcast encryption method. MKB 1s a key information
block which makes 1t possible to acquire a medium key [ Km]
which 1s a key which 1s necessary for the decryption of the
content using only a process (decryption) based on a text key
|Kd] which 1s stored in the information processing device of
the user which has a valid license. This 1s an application of an
information delivery method in accordance with a so-called
hierarchical tree structure, it 1s possible to acquire the
medium key [Km] only 1n a case where the user device (infor-
mation processing device) has a valid license, and it 1s not
possible to acquire the medium key [Km] in the user device
which 1s made to be mvalid (revoking process). In a memory
of the information processing device 120 shown in FIG. 2, the
text key [Kd] 1s stored.

The copy control management file (MCMEF: Managed
Copy Manifest File) 111 which i1s shown as the recording
information of the first medium 110 of FIG. 4 1s a file which
1s applied at a time of executing the copying process of the
content 113 recorded on the first medium 110, and for
example, 1s XML descriptive data which includes the data
shown 1n FIG. 5.

(1) Management server URL: access information of the
management server which provides the copy permitted infor-
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mation. The access information with regard to the manage-
ment server 140 1s shown 1n FIG. 4.

(2) Copy data information (dealManifest)

(2-1) Name of play list file: file name of the play list which
1s the copying target.

(2-2) CPS unmit key information: identitying information of
the CPS unit keys applied to the decryption process of the
copying target content.

(2-3) Copy unit identifier: unit identitying information of
the copy unit (MC unmit) which shows the copy segments of the
Managed Copy.

(3) Content ID: 1dentifier of the content which 1s the copy-
ing target. For example, an ISAN (International Standard
Audiovisual Number) number 1s used as content code infor-
mation.

The process sequence 1n a case where, for example, the
encryption content 113 which 1s recorded on the first medium
110 which 1s a ROM disc 1s copied to another medium such as

the second medium 150 which 1s configured by a hard disk, an
R/RFE disc, or the like, will be described with reference to FIG.

4.

Firstly, 1n step S11, the information processing device 120
sends a copy execution request (Offer Request) to the man-
agement server 140 by applying server information (URI and
the like) recorded in the copy control management file
(MCMLF) 111 recorded on the first medium 110.

At this time, the content ID and the like which correspond
to the content which 1s the copying process target 1s sent to the
management server 140.

One example of data included in the copy execution
request 1s shown 1n FIG. 6. For example, the data below 1s
included 1n the copy execution request as shown in FIG. 6.
The information is

(a) Content ID: 1dentifier of the content stored on the first
medium,

(b) Content Certificate ID: certificate for confirming the
validity of the content,

(c) Medium 1dentifier: identifier of the first medium which
1s the copy original,

(d) Random number: data validity confirmation data,

(¢) Language code: encode information for the language,
used 1n the information processing device.

Each piece of information out of the information (a) to (c)
1s read out from the first medium 110. The random number (d)
1s generated 1n the mformation processing device 120. The
language code (e) 1s sent by acquiring the language code
stored 1in advance 1n a memory of the information processing
device 120.

Here, the language code 1s used for deciding the language
and the like of the offer detail information included in the
response provided to the management server 140.

Returning to FIG. 4, the description of the content copying,
process sequence 1n accordance with server management will
continue. In step S12, the management server 140 executes a
verification process such as the validity of the received infor-
mation such as the content ID recerved from the information
processing device 120, and in a case where 1t 1s confirmed that
there are no problems, the server response information (Offer
Response) 131 1s generated and sent to the information pro-
cessing device 120.

The basic information included in the server response
information (Offer Response) 131 which the management
server 140 provides to the information processing device 120
will be described with reterence to FIG. 7.

5

10

15

20

25

30

35

40

45

50

55

60

65

12

Each piece of information below 1s included 1n the basic
information.

(1) Offer detail information

(1a) Title/abstract/description (title/abstract/description):
information on the title, abstract, and description which cor-
respond to the copy permitted content.

(1b) Copy umitidentifier (MCU): identifier which identifies
the copy unit as the copy segment.

(1c) Price information (price): price imformation of copy-
ing.

(1d) Price auxiliary information (pricelnfo): auxihiary
information on price.

(1e) Payment server URL (financialHTMLURL): access
information to a server which performs a payment process of
a copying fee.

(11) Copy destination information (mcotlnfo): information
which shows types of media and the like which are permitted
as a copy destination device. For example, media types such

as HDD or flash memory are recorded.

(2) Random number (mcmNonce): random number for
data validity confirmation

(3) Copy data information (File name to be copied) (=deal-
Manifest)

(3a) Name of play list file (PlayList file name): file name
for the play list which 1s the copy target. Here, it 1s possible to
also specily the clip information file and clip AV stream file
using the specification of the play list.

(3b) CPS unit key information (Index to identity the CPS
Unit Key): identifying information of the keys (CPS umt
keys) for decryption of the copy content.

(3¢) Copy unit identifier (IMCU1): indentitying information
of the copy unit (MCU) which shows the copy segment.

(4) Server public key certificate (MCScert): certificate
where a public key of a server 1s stored which 1s used in
encryption communication, signature confirmation, and the
like.

(5) Signature (signature): signature data for confirming
mampulation with regard to the entire data.

This information 1s the basic information included 1n the
server response information (Offer Response) 131 which the
management server 140 provides to the information process-
ing device 120. This information 1s set with regard to the
respective copy umts (MCU) as the copying process seg-
ments.

For example, the copy unit 1s set according to the medium
for copying even for the same content A. That 1s, there 1s a
setting such as copy unit 0001 of the content A with regard to
a hard disk, copy unit 0002 of the content A with regard to a
flash memory.

Here, 1n the server response information (Offer Response)
131 shown 1n FIG. 7, similar information 1s included as the
information recorded in the copy control management file
(MCMF) 111 recorded 1n the first medium 110 described with
reference to FIG. 5. That 1s, the Copy data information (File
name to be copied) (=dealManifest) of (3) described above.
The copying process of this information 1s performed with
priority on the received information from the management
server 140. This 1s because there 1s a possibility that the
received information from the management server 140 1s
sequentially updated.

Returning to FIG. 4, the description of the content copying,
process sequence 1n accordance with server management will
continue. In step S12, the management server 140 executes a
verification process such as the validity of the received infor-
mation such as the content ID recerved from the information
processing device 120, and 1n a case where i1t 1s confirmed that
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there are no problems, the server response information (Offer
Response) 131 1s generated and sent to the information pro-
cessing device 120.

The mformation processing device 120 which receives the
server response information (Offer Response) 131 applies the
response information (Offer Response) 131 recerved from the
management server 140 and a catalog list (copy permitted list
121) of the copy permitted content 1s displayed on the display
section of the information processing device 120. In the list,
the price and the like are set 1n a case where, for example,
copying 1s executed with regard to each item of the content.

In step S13, content selection 1s executed where the user
specifies content which 1s the copy target from the copy
permitted content list and the like. Furthermore, in step S14,
the information processing device 120 executes payment pro-
cessing 1n accordance with the copying process with the
management server 140. Specially, a transier process of pay-
ment data 132 and the like 1s performed between the 1nfor-
mation processing device 120 and the management server
140. Here, the server which executes the payment process
may be a payment server which 1s different from the manage-
ment server. In addition, 1 a case where copying of the
content which 1s set so that the copying process 1s iree 1s
executed, the payment process 1s omitted.

After the completion of the payment process which 1s
executed as necessary, 1n step S15, the information process-
ing device 120 sends a request for the copy permitted infor-
mation to the management server 140. In step S16, the man-
agement server 140 confirms that the payment 1s carried out
according to the copy permitted information request from the
information processing device 120, and copy permitted infor-
mation 122 1s generated and sent to the information process-
ing device 120.

In step S17, the nformation processing device 120
executes the content copying process subject to the copy
permitted information 122 being received from the manage-
ment server 140. That 1s, the encryption content 113 1s read
out from the first medium 110, the data which 1s the copy
target 1s selected, the decryption process 1s performed, and
data copvying 1s executed with regard to the second medium
150 configured by a hard disk (HDD), a flash memory, aR/RE
disc, or the like which 1s a copy destination.

Here, the content copying process 1s executed, for example,
in the order below. The processes are performed in the
sequence such as

(1) Reading out of the encryption content from the first
medium 110 (copy original medium),

(2) Decryption process of encryption contents in accor-
dance with a first management system which corresponds to
the first medium 110 (copy original medium),

(3) Encryption process of the content in accordance with a
second management system which corresponds to the second
medium 150 (copy destination medium),

(4) Recording process of the encryption content with
regard to the second medium 150 (copy destination medium).

In this manner, 1n a case where the encryption content 1s
read out from the disc and copied to a medium such as another
disc, the encryption content which 1s the copy target is
decrypted at once, and after that, a process 1s performed
where re-encryption 1s executed and recording 1s performed
in accordance with a copyright management system standard
which corresponds to the copy destination medium. By per-
forming a process such as this, copy control is carried even for
the copy destination medium and 1t 1s possible to prevent the
fraudulent use or distribution of the copy content.

Here, a collective term for the content copyright manage-
ment system which relates to digital data 1s a DRM (Daigital
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Rights Management) system. There are various media which
are able to record digital data and various DRM systems are
adopted according to the media. In a case where digital data 1s
copied between media which adopt different DRM systems,
copying 1s performed by changing from the DRM system
which 1s adopted by the copy original medium to the DRM
system which 1s adopted by the copy destination medium. By
using a coniiguration such as this, it 1s possible to prevent the
fraudulent use or distribution of the copy content.

In this case, 1n a case where the management system of the
copy original (which 1s the first DRM) and the content man-
agement system of the copy destination (which 1s the second
DRM) are different, as 1n the sequence of (1) to (4) described
above, 1t 1s necessary that the encryption content of the copy
original 1s decrypted at once, and a process 1s performed 1n
accordance with the management system of the copy desti-
nation (the second DRM), for example, the re-encryption
which uses a different encryption key or encoding 1s per-
formed and recording 1s performed.

The decryption process of the encryption content 1n (2)
described above 1n accordance with the first management
system 1s performed as a decryption process of the CPS unit
segments where the CPS unit keys are applied 1n a case where
the first management system 1s a system in accordance with
the AACS standard.

Here, 1t 1s assumed that the second management system
which corresponds to the copy destination medium (the sec-
ond medium 150) 1s a management system which 1s AACS 1n
some cases and which also corresponds to various other stan-
dards according to the medium such as CPRM, MagicGate,
and VCPS.

On specific example of copying 1s shown in FIG. 8. FIG. 8
shows the first medium 110 which 1s a copy original and a
hard disk (HDD) as an example of the second medium 1350
which 1s the copy destination.

On the left side of FIG. 8, 1n the first medium 110, various
files are recorded in accordance with the directory configu-
ration described previously with reference to FIG. 3. From the
plurality of files, a process 1s executed where a specific file 1s
selected and only the selected file 1s copied to the hard disk
(HDD) which 1s the second medium 150.

An example 1s shown where the files shown by thick lines

are selected and copied from the directory of the first medium
110 shown 1n the left side of FIG. 8. That 1s, the files

Play list file (PLAYLIST): 00001 .mpls

Clip Information file (CLIPINF): 00011 .cphi

Clip Information file (CLIPINF): 00012.cpli

AV stream file: 0011.m2ts

AV stream file: 0012.m2ts
are selected and copied.

In this manner, for example, at a time of a given copying,
process, only from the play list file to the AV stream file 1s
recorded without performing the copying of the management
information files such as the index file, the movie object file,
and the like.

Here, the file selection 1s executed by applying the infor-
mation included in the server response mnformation (Offer
Response) 131 described previously with reference to FIG. 7.

As described previously with reference to FIG. 7, 1n the
server response information (Offer Response) 131, the infor-
mation of (3a) name of play list file (3b) CPS unit key infor-
mation (3¢) copy umtidentifier (MCU1) are stored as the copy
data information (File name to be copied) (DealManifest) of
(3), the copy unit 1s selected as the copy segment by applying
the information, the name of the play list file which corre-
sponds to the selected copy unit 1s acquired, and the play list

file 1s acquired. Furthermore, the clip information file and the
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clip AV stream file which are specified by the acquired play
list file are acquired. Furthermore, the CPS unit key which

corresponds to the copy umit 1s acquired and the decryption of
the content such as the clip AV stream file 1s executed. After
that, furthermore, after the encryption process and the like
which correspond to the DRM system of the second medium
150 are executed, the files are set on the hard disk (HDD)

which 1s the second medium 150.

4. Multi-Angle Content Copying Process

As described above, the copying process (MC: Managed
Copy) 1s possible with server management even for the use
control content and the user 1s able to perform reproduction
and use of the content from the second medium which 1s the
copy destination medium.

However, as previously described, at a time of the copying
process, a data conversion process 1s often performed using a
transcoder (data conversion section) for, for example,
increasing the compression rate. For example, the transcoder
performs processes such as converting MPEG-2 encoded data
stored 1n the original copying medium to AVCHD encoded
data, MPEG4-AVC encoded data, or the like. The AVCHD or
MPEG4-AVC data generated using the transcoder 1s recorded
on the copy destination medium (for example, a hard disk or
the like).

However, when data conversion such as this 1s performed,
there are cases where data format or control information of
the data before conversion is lost or changed. As aresult, there
are cases where recording 1s performed so that the copy data
which 1s recorded on the copy destination medium as conver-
s1on data becomes data which 1s not able to be reproduced 1n
the same manner as the reproduction of the original data.

In particular, in a case where the copying process target
data 1s multi-angle content, there 1s a problem where there 1s
a loss of or a change 1n information which 1s necessary for
angle changing and 1t 1s not possible to normally perform
angle changing even when the copy data after conversion 1s
reproduced.

Here, the multi-angle content 1s content which includes
captured 1mages from a plurality of angles and where 1t 1s
possible to switch and display the angle according to, for
example, an input from a user.

Below, a configuration which resolves the problem will be
explained.

For example, in a case of multi-angle content which 1s
recorded on a BD-ROM using a MPEG-2 format, a data
position where switching to an image with a different angle 1s
possible (angle change point (position)) 1s prescribed in
advance.

It 1s necessary that the reproduction target data which 1s the
angle change point (configuration data (pictures) of the clip
AV stream) satisfies predetermined conditions.

In addition, 1t 1s necessary for performing the angle chang-
ing reproduction process that the information such as the data
position of the angle change point 1s recorded 1n the repro-
duction control information file (such as the clip information
file or the play list file).

Atatime of the copying process, when the transcoder (data
conversion section) executes conversion (transcoding) of the
encoding format, the reproduction target data (clip AV
stream) or the reproduction control information file (such as
the clip information file or the play list file) described above
are converted, and due to the conversion, there 1s a change 1n
or loss of the data necessary for normal angle changing or the
control information, and angle changing of the copy data after
conversion 1s not possible.
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In the data with the MPEG-2 format data, there 1s a condi-
tion that the picture of the angle change point 1s a picture at the
head of closed GOP which configures the clip AV stream. The
closed GOP will be described at a later stage.

In addition, 1n the case where angle changing reproduction
1s performed, it 1s necessary to acquire packet position infor-
mation (SPN: source packet number) of the angle change
point 1n the clip AV stream from the reproduction control
information file (clip information file).

At atime of the data conversion process during the copying
process, when the data conditions or the reproduction control
information of the angle change point 1s lost, normal angle
changing 1s not possible during reproduction of the content
from the second medium which 1s the copy destination
medium.

First, the data structure of the original content which 1s
recorded on the first medium which is the copy target data wall
be described below with reference to FIG. 9.

The data described below 1s an example of data recorded 1n

accordance on a BD-ROM disc in a MPEG-2 encoding for-
mat.

A configuration example of the play list file which 1s a
control information file, the clip information file, and the clip
AV stream file which 1s a storage file of the reproduction data
will be described.

First, a configuration example and a use example of the
play list file, which 1s set in the disc where the original
contents which are the copy original are stored, will be
described with reference to FIG. 9.

In FIG. 9, a content reproduction process example 1s shown
where a play list file #1, which 1s set in the disc where the
original contents which are the copy original are stored, 1s
used.

A specific play list 1s selected according to, for example,
the title specified for reproduction by the user, the clip (clip
information file, clip AV stream file) 1s selected 1n accordance
with the play list, and the reproduction process 1s executed.

The play listfile #1 shown by FI1G. 9 1s an example of a play
list which has the simplest configuration. A play item, which
has reproduction specification information which shows a
reproduction start position and an end position with regard to
the clip information file of the video content, 1s set. The play
item 1s configured by two play items.

There 1s a first play item which has a reproduction start
point (IN1) and a reproduction end point (OUT1) of an open-
ing video, a second play item which has a reproduction start
point (IN2) and a reproduction end point (OUT?2) of a main
video.

In the case where the play list file #1 1s selected according,
to, for example, the title specified for reproduction by the
user, the clip (clip information file, clip AV stream {file) which
has the opening video 1s selected 1n accordance with the play
item which precedes the play list file #1 and reproduction 1s
performed, and after that, the clip (clip information file, clip
AV stream file) of the main video 1s selected 1n accordance
with the play item which 1s next and reproduction 1s per-
formed.

The configuration of the play list file 1s not limited to a file
which has a simple configuration such as the play list file #1
shown 1n FI1G. 9. There are play list files which have complex
configurations for performing various complex data repro-
duction processes.

As an example of the play list file where complex data
reproduction 1s executed, an example of a play list file which
has a sub path will be described with reterence to FI1G. 10.

In a play list file #2 shown 1n FIG. 10, the play item which
has the reproduction specification information, which shows
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the reproduction start position and the end position with
regard to the clip information file of the video content, and the
sub path which has reproduction specification information of
subtitles are set. The play item 1s configured by two play
items.

There 1s the first play item which has the reproduction start

point (IN1) and the reproduction end point (OUT1) of the
opening video, the second play 1tem which has the reproduc-
tion start point (IN2) and the reproduction end point (OUT?2)
ol the main video.

The sub path 1s configured as information which has a

reproduction start point (IN3) and reproduction end point
(OUT3) of subtitle data.

In a case where the subtitle data which 1s, for example,
speciflied using the sub path 1s Japanese subtitles, the 1mage
content from the clip information file specified using the play
item of the play list #2 1s reproduced and the subtitle data from
the clip, where the subtitle data selected using the sub path 1s
stored, 1s reproduced along with the reproduction of the
image content.

For example, 1n a case where subtitles are displayed in
English, a different play list 1s used.

In a case where the play 1tem which corresponds to a main
pass and also the sub path 1s included 1n the play list file 1n this
manner, the reproduction process, where information on the
two passes 1s used, 1s possible, and for example, subftitle
reproduction which accompanies the video reproduction 1s
possible.

Here, 1n the play list file, there 1s the file where the sub path
1s set as shown in FIG. 10 and the file where the sub path 1s not
set as shown 1n FIG. 9, and in the medium such as the BD
where the original content 1s stored, the plurality of play list
files of different types are recorded.

In the case of multi-angle content, the plurality of clip AV
stream files where each of the captured images from the
different angles are stored and the plurality of play list files
which correspond to the plurality of clip AV stream files are
used.

For example, an example where three angles (angle #1,
angle #2, and angle #3) are set 1n a reproduction sector which
1s multi-angle content will be described with reference to

FIG. 11.

As shown 1n FIG. 11, clip AV streams #1 to #3, where the
captured 1mages of each of the angles are stored, are used.
Each of the clip AV streams #1 to #3 use the play lists #1 to #3
which are set to correspond to each of the above and are
reproduced.

In the case of the example shown 1n FIG. 11, the angle #1,
the angle #2, and the angle #3 are each reproduced using the
play list #1, the play list #2, and the play list #3. In the case of
the example shown 1 FIG. 11, the reproduction sector 1s
divided into different play i1tems using the position (angle
change point) of the timing when 1t 1s possible to move from
one angle to another angle.

For example, when the reproduction sector of the angle #1
1s divided into three, the play list #1 1s configured by three
play 1items corresponding to each of reproduction sectors al,
a2, and a3, and the AV stream data of a clip #1 which corre-
sponds to each of the reproduction sectors al, a2, and a3 1s set
as Al, A2, and A3.

When the reproduction sector of the angle #2 1s divided
into three, the play list #2 1s configured by three play 1tems
corresponding to each of reproduction sectors b1, b2, and b3,
and the AV stream data of a clip #2 which corresponds to each
of the reproduction sectors bl, b2, and b3 1s setas B1, B2, and
B3.
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When the reproduction sector of the angle #3 1s divided
into three, the play list #3 1s configured by three play items
corresponding to each of reproduction sectors c1, ¢2, and c3,
and the AV stream data of a clip #3 which corresponds to each
of the reproduction sectors cl, ¢2, and ¢3 1s setas C1, C2, and
C3.

The play item of the reproduction sector al, b1, and c1 has
a grouping of the same i point (IN_time) and out point
(OUT_time), and for example, the IN_time 1s T1 and the
OUT_time 1s T2. In the same manner, the play item of the
reproduction sector a2, b2, and ¢2 has a grouping of the same
in poimnt (IN_time) and out point (OUT_time), and for
example, the IN_time1s T2 and the OUT_time 1s T3. Further,
the play 1tem of the reproduction sector a3, b3, and ¢3 has a
grouping of the same m point (IN_time) and out point
(OUT_time), and for example, the IN_time 1s T3 and the

OUT_time 1s T4. In this case, T1, T2, T3, and 14 are repro-
duction time mformation and show a PTS (Presentation Time

Stamp ) which show the reproduction time of each of the AV
streams.

The basis process in a case where the angle 1s secamlessly
changed at a time of the reproduction process of the multi-
angle content will be described. A control section of the
reproduction device which executes the reproduction of the
multi-angle content determines whether or not an angle
changing instruction is mnput by the user. In a case where the
angle changing instruction 1s detected, the control section
determines whether or not the reproduction position at the
current point 1n time 1s the angle change point. In a case where
the current reproduction position 1s not the angle change
point, the control section waits until the reproduction position
reaches the angle change point.

In a case where 1t 1s determined that the reproduction
position has reached the angle change point, the control sec-
tion moves (Jumps) to the position of the head of the AV
stream which 1s prescribed in the play item of the angle
specified at the reproduction position. Then, the AV stream
data 1s reproduced.

In this manner, angle changing 1s sequentially performed
according to, for example, the mnstruction from the user. Inthe
example of FIG. 11, AV stream data A1l of the clip AV stream
#1 which corresponds to the reproduction sector of the angle
#1 1s reproduced, AV stream data B2 of the clip AV stream #2
which corresponds to the reproduction sector of the angle #2
1s reproduced, and next, AV stream data C3 of the clip AV
stream #3 which corresponds to the reproduction sector ol the
angle #3 1s sequentially reproduced.

Information in the head address and the end address of each
of the play items and information on data size (amount of bits)
are acquired from each of the clips of the clip information file.

FIG. 12 1s a diagram describing data content of the clip
information file which 1s applied in the angle changing pro-
Cess.

Video stream data in each of the AV stream data Al, B1,
and C1 starts from the closed GOP which starts from the
sequence header. The time stamp (PTS: presentation time
stamp) which shows each of the reproduction times of the
display start 1s the same, T1, and in addition, each of the
display times 1s the same, (T1-12).

Here, the closed GOP 1s a GOP which 1s closed in one
reproduction sector (for example, reproduction sectors Al,
B1, C1, and the like) and 1s a group of pictures (GOP) which
are encoded so as to be completed 1n the sector.

The MPEG encoding data 1s configured by a P picture and
a B picture where encoding and decryption processes are
performed with two pictures of an I picture, which 1s a
encoded image where encoding and decryption processes for
which a reference image 1s not necessary are possible, and a
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P picture, where encoding and decryption processes are per-
formed with one picture as a reference 1mage, used as refer-
ences. The P picture and the B picture reference the previous
or the next image and perform encoding or decryption.

The GOP (Group Of Pictures) 1s prescribed as a unmit (cod-
ing process unit) of a collection formed from a plurality of the
I, P, and B pictures. The streams are configured from a plu-

rality of GOP (Group Of Pictures).

The closed GOP 1s a GOP which has a setting where it 1s
possible to execute the decoding and decryption processes of
cach ofthe I, P and B pictures included 1n the GOP (Group of
Pictures) without referencing the GOP pictures other than the
closed GOP.

In the stream, the closed GOP such as this and the GOP,
which 1s not closed where 1t 1s necessary to reference a picture
in another GOP at a time of the encoding and decryption
process, are mixed.

It 1s preferable 11 the picture position which 1s angle change
point 1s an I picture at the head of the closed GOP.

Even with regard to the AV stream data A2, B2, and C2,
cach of the video stream data starts from the closed GOP
which starts from the sequence header, and each of the time
stamps (PTS: presentation time stamp) of the display starts 1s
the same, 12, and each of the display times 1s also the same,
(12-T3).

Furthermore, with regard to the AV stream data A3, B3, and
C3, each of the video stream data starts {from the closed GOP
which starts from the sequence header, and each of the time
stamps (P'TS: presentation time stamp ) of the display starts 1s
the same, 13, and each of the display times 1s also the same,
(13-T4).

Here, 1n all of the video stream data of the AV stream data
Al,B1,C1,A2, B2, C2, A3, B3, and C3, the picture which 1s
mitially displayed in the closed GOP 1s an I picture.

Audio stream data inthe AV stream data A1, B1, and C1 are
each the same. In addition, audio stream data in the AV stream
data A2, B2, and C2 are also each the same. Furthermore,
audio stream data 1n the AV stream data A3, B3, and C3 are
also each the same.

Here, 1n the AV stream data A1, B1, and C1, other than the
video packets where the video data 1s stored, an audio packet
where the audio data 1s stored, a presentation graphic (PG)
packet where the subtitle data 1s stored, and the like are
included. The head packets of each of the AV stream data Al,
B1, and C1 are video packets and the payload starts from the
I picture which starts from the sequence header and the GOP
header.

The head packets of each of the AV stream data A2, B2, and
C2 are also video packets and the payload starts from the I
picture which starts from the sequence header and the GOP
header.

The head packets of each of the AV stream data A3, B3, and
C3 are also video packets and the payload starts from the I
picture which starts from the sequence header and the GOP
header.

In addition, as previously described, the GOP which
includes the head I picture 1s set as the closed GOP where
encoding and decryption are possible using only the I, B, and
P pictures 1n the GOP. By performing setting 1n this manner,
according to the angle changing, it 1s possible to perform
decryption and reproduction without referencing a picture of
another GOP 1n terms of the image reproduction from the
angle change point of all of the video stream data of Al, B1,
C1,A2, B2, C2, A3, B3, and C3.

In the clip information file which 1s one of the reproduction
control information files with regard to the clip AV stream file,
an EP_map 1s recorded which 1s a map where the correspond-
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ing data of the time stamp (PTS: presentation time stamp) 1s
recorded as reproduction time nformation of an end point
(EP), which 1s a position where random reproduction starting
1s possible 1n the clip, and the source packet number (SPN)
which shows the packet position (number of packets from the
head) in the clip AV stream file.

Here, the source packet number (SPN) 1s a number which
1s incremented by one in order of the source packets in the clip
AV stream file, and the source packet number at the head of
the clip AV stream file 1s zero.

For example, x1, x2, and x3 which are the source packet

numbers (SPN) of each of the heads of the AV stream data Al,

A2, and A3, which correspond to the angle change points
which configure the clip AV stream file #1 shown 1n FIG. 12,

are equivalent to the number of packets from the head of the
AV stream file #1 ({rom the data Al).
In the same manner, y1, y2, and y3 which are the source

packet numbers (SPN) of each of the heads of the AV stream

data B1, B2, and B3, which correspond to the angle change
points which configure the clip AV stream file #2, are equiva-

lent to the number of packets from the head of the AV stream
file #2 (from the data B1).

In the same manner, z1, 72, and z3 which are the source
packet numbers (SPN) of each of the heads of the AV stream
data C1, C2, and C3, which correspond to the angle change
points which configure the clip AV stream file #3, are equiva-
lent to the number of packets from the head of the AV stream
file #3 (from the data C1).

In the case of performing setting 1n this manner, the EP
map, where the clip information files #1 to #3 which respec-
tively correspond to the AV stream files #1 to #3 are recorded,
becomes the EP map which includes data which shows EP
maps 181 to 183 shown 1n FIG. 12.

In the EP map 181 of the clip information file #1 of the clip
AV stream #1, the packet positions x1, x2, and x3 of the angle
change point (number of packets from the head of the clip AV
stream #1) and the PTS (presentation time stamp) 11, T2, and
T3 which show the reproduction time information of the
packets are made to correspond and are recorded. The source
packets specified using x1, x2, and x3 are packets which start
from the I picture of the closed GOP.

In the EP map 182 of the clip information file #2 of the clip
AV stream #2, the packet positions v1, y2, and y3 of the angle
change point (number of packets from the head of the clip AV
stream #2) and the PTS (presentation time stamp) 11, T2, and
T3 which show the reproduction time information of the
packets are made to correspond and are recorded. The source
packets specified using y1, y2, and y3 are packets which start
from the I picture of the closed GOP.

In the EP map 183 of the clip information file #3 of the clip
AV stream #3, the packet positions z1, z2, and z3 of the angle
change point (number of packets from the head of the clip AV
stream #3 ) and the P'TS (presentation time stamp) T1, T2, and
T3 which show the reproduction time information of the
packets are made to correspond and are recorded. The source
packets specified using z1, z2, and z3 are packets which start
from the I picture of the closed GOP.

In the control section of the reproduction device which
reproduces the multi-angle content, the SPN (source packet
number), which 1s registered in the EP_map which includes
the clip information file, 1s referenced and the packet position
of the angle change point 1s acquired. Furthermore, the
decryption of the closed GOP described above 1s executed
from the packet of the acquired packet position, and by per-
forming reproduction, the angle changing reproduction pro-
cess 1s executed.
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Next, a specific syntax (data structure) of each of the files
below, which are the reproduction control information files
recorded on the first medium which 1s the copy original, waill
be described with reference to FIG. 13 below.

The specific configuration of each of the files

(A) Play list file

(B) Clip information file
will be sequentially described.

(A) Play List File

First, the syntax (data structure) of the play list file (Play-
List( )) will be described with reference to FIG. 13.

The length 1s a 32-bit unsigned integer which shows the
number of bytes from immediately after the length field to the
last PlayList( ). That 1s, the length 1s a field which shows the
number of bits from reserved_for_future use to the last Play-
List. After the length, a 16-bit reserved_for future use 1is
prepared.

The number_of Playltems 1s a 16-bit field which shows
the number of the play 1tems 1n the play list. For example, in
the case of the examples of FIGS. 9 and 10, the number of the
play items 1s two. The value of Playltem_1d is allocated from
zero 1n the order in which the PlayItem( ) appears 1n the play
list.

A PlayIltem( ) field 201 records detailed information on
cach of the play items. Here, information on the clips which
are specified using each of the play items and the like are
recorded. The detailed information will be described with
reference to FIG. 14 at a later stage.

The number of SubPaths 1s a 16-bit field which shows the
number of sub paths (number of entries) in the play list. For
example, in the case of the play list example shown in F1G. 10,
the number of sub paths 1s one. The value of SubPath_id 1s
allocated from zero 1n the order which the SubPath( ) appears
in the play list.

The detailed mmformation on each of the sub paths 1s
recorded 1n block SubPath( ). Here, the start point, the end
point, and the like of the reproduction of the clips which are
specified by each of the sub paths are recorded.

FI1G. 14 1s a diagram which shows a portion of the syntax of
the block Playltem( ) and shows the field which relates to the
disclosure 1n the center.

The field length has a data length of 16 bits and shows the
data length from immediately after the field length to the last
block Playltem( ).

The field Clip_Information_{ile_name [0] has a data length
of 40 bits (5 bytes) and the file name of the clip information
f1le which 1s referenced by the block PlayItem( ) 1s shown. In
the play 1tem, the file name of the clip information file which
1s shown by the field Clip_Information_file name [0] 1s read
out. The field Clip_codec_identifier [O] has a data length o132
bits (4 bytes) and shows the codec method of the clip AV
stream which 1s used 1n the play item of the block
PlayItem( ).

A multi-angle content identifying field 211 1s a tlag setting
field which has a data length of 1 bit. In 1s_seamless_
multi_angle, a flag 1s set which shows whether or not there 1s
correspondence with multi-angle.

If the 1s_seamless_multi_angle==1, the data reproduced
using the play item 1s content which corresponds to multi-
angle and 1s a play item which corresponds to the clip AV
stream which 1s selected and reproduced according to an
angle changing request from a user.

If the 1s_seamless_multi_angle==0, that the data repro-
duced using the play 1tem 1s not content which corresponds to
multi-angle 1s shown.

A multi-angle content management information recording
field 212 1s a multi-angle content management information
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recording field. For example, information relating to the clip
and information on angle numbers and the like 1s described. If
the value of a flag 1s_multi_angle of the multi-angle content
indentitying field 211 1s a value which shows the correspon-
dence to multi-angle (1s_seamless_multi_angle==1), infor-
mation for managing multi-angle shown 1n the 1f statement,
for example, information relating to the clip and information
on angle numbers and the like, 1s described.

Here, although omitted i FIG. 14, i the block

Playltem( ), also, clip specification information and the like,
such as IN_time (reproduction start point) and OUT_time
(reproduction end point) which show the reproduction range
of the clip AV stream, are recorded.

Further, for example, the imnformation of field connect-
ion_condition which shows information relating to a connec-
tion state of the reproduction data 1n the reproduction process
using the plurality of play items, block Playltem_random_ac-
cess_1flag which prescribes whether or not random access 1s

permitted with regard to the play items, block STN_table( )
which shows the attributes, PID number, recording position
on the recording medium, and the like of the clip AV stream
which 1s managed by the play items using the Playltem( ) are
recorded.

(B) Clip Information File

Next, the clip information file which 1s used as the repro-
duction control information of the multi-angle content and
the EP map 1n the clip information file will be described with
reference to FIG. 15 below. As simply described previously
with reference to FI1G. 12, the EP map has the correspondence
information of the PTS (presentation time stamp) as the
reproduction time of the angle change point and the SPN
(source packet number) which shows the packet position.

Here, the EP map does not only register the PTS/SPN
correspondence data with regard to the angle change point of
the multi-angle content but also registers the PTS/SPN cor-
respondence data with regard to the packet position where
random access 1s possible.

The syntax of the clip information file 1s shown 1n FI1G. 15.
The clip information file 1s configured from six objects as
shown 1n FIG. 15. These are ClipInto( ) 221, Sequencelnto( )
222, Programlintio 223, CPI( ) 224, ClipMark( ) 225, and
MakersPrivateData( ) 226.

The ClipInfo( ) 221 records attribute information of the AV
stream {ile corresponding to the clip information file.

The Sequencelnio( ) 222 Will be Described.

A time interval, where a discontinuity (discontinuity in a
system time base) of the STC (System Time Clock (standard
time)) 1s not included in the MPEG-2 transport stream, 1s
referred to as STC_sequence and the STC_sequence 1s speci-
fied 1n the clip using the value of std_id. The same STC value
in the same STC_sequence will definitely not appear. Accord-
ingly, the same PTS (Presentation Time Stamp (time infor-
mation for synchronous reproduction)) value in the same
STC_sequence also will definitely not appear. In a case where
N (N>0) STC discontinuities are included 1n the AV stream,
the system time base of the clip 1s divided into (IN+1)
STC_sequences.

The Sequencelnio records the address of a location where
STC discontinuities (discontinuities 1n the system time base)
are generated.

The ProgramInfo( ) 223 will be described with reference to
FIG. 16.

The ProgramInfo( ) records the address of a location where
the program sequence (program_sequence) starts. SPN_pro-
gram_sequence_start shows the address. The SPN 1is the
source packet number.
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Here, the program sequence (program_sequence) 1S a
reproduction interval which 1s reproduced using the clip
information file or a time interval and has the characteristics
below.

The value of PCR_PID (Program Clock Reference Packet
ID) does not change.

The number of video elementary streams does not change.

The encoding information, which 1s defined by the value of
PID with regard to each of the video streams and the VideoC-
odinglnfo thereot, does not change.

The number of audio elementary streams does not change.

The encoding information, which 1s defined by the value of
PID with regard to each of the audio streams and the Audi-
0Codinglnio thereot, does not change.

The program sequence (program_sequence) has only one
system time base 1n the same timing and has only one PMT
(Program Map Table) 1n the same timing.

FIG. 17 1s a diagram illustrating the syntax of the Pro-
gramlInfo.

Thenum_of_program_sequences shows the number of the
program sequence (program_sequence) 1n the clip informa-
tion {ile.

The SPN_program_sequence_start [1] 15 a relative address
of a location where the program sequence starts in the AV
stream field.

The program_map_PIDJ1] shows a PID of the PMT which
1s valid 1n the program sequence (program_sequence). The
num_ol_streams_in_ps [1] shows the number of streams
which are present in the program sequence (program_se-
quence).

The num_of_groups [1] shows the combined number of the
streams when the program sequence (program_sequence) 1s
reproduced.

Next, CPI (Characteristic Point Information) 224 1n the
syntax shown in FIG. 15 will be described. FIG. 18 1s a
diagram 1illustrating the syntax of the CPI.

The CPI records data for linking the time information in the
AV stream and the address in the file. Specifically, the entry
point map (EP map (EP_map)) 230 described previously with
reference to FI1G. 12 1s recorded.

The EP map 230 will be described with reference to FIGS.
19 and 20. As shown 1n FIG. 19, the EP map (EP_map) 230 1s
data which includes the clip information file. The EP map has,
for example, detection information of the I picture position as
standard data of the MPEG data which 1s a point (entry point)
where 1t 1s possible to start random access. A detection pro-
cess of the I picture position will be described with reference
to FI1G. 20. (A) of FIG. 20 shows the clip AV stream and each
rectangle shows a 192-byte source packet. In each of the
source packets, the time stamp 1s set and the reproduction
processing time 1s prescribed.

The detailed configuration of the source packet No. (X1)1s
shown 1n (B) of FIG. 20. One source packet 1s configured by
a TP_extra head and a transport packet, and the transport

packet 1s configured by each type of head information (se-
quence head (SQH), GOP header (GOPH and the like), and

the actual data of the MPEG data (I, B, and P pictures).

The EP map described previously 1s included 1n the clip
information file shown in (C) of F1G. 20. In the EP map, each
of the data of [PTS_EP start], [SPN_EP start], and
[I_end_position_oifset] are included as shown in the draw-
ing. The meaning of each of the data 1s as below. The data
relationship between PTS_EP start: time stamp (present-
ation time stamp) which corresponds to source packet
which includes the sequence header, SPN_EP start: head
address of the source packet which includes the sequence
header, _end_position_oflset: ofiset of the source packet,
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which includes the end of the I picture, from the source packet
which includes the sequence header 1s shown 1n (D) of FIG.
20.

That 1s, the configuration of the data which 1s included the
source packet 1s prescribed as shown 1n (B) of FIG. 20, and by
determining each of the data of [PTS_EP start], [SPN_EP
start], and [I_end_position_offset] shown 1n (C) of FIG. 20
from the EP map, it 1s possible to determine the I picture
position 1n the source packet based on the data. It 1s possible
for the reproduction device to execute the reproduction pro-
cess from an arbitrary position by determining the I picture
position from the EP map.

The reproduction device acquires the EP map from the clip
information file which 1s specified by the play item of the
switching destination according to, for example, the angle
changing request {from the user. Furthermore, the acquired EP
map 1s referenced and the packet position (SPN) of the head
packet of the angle change point 1n the clip information file of
the angle changing destination 1s acquired. Furthermore, the
packet at the angle change point 1s acquired from the clip
information file in accordance with the acquired packet posi-
tion mformation (SPN), and decryption and reproduction are
executed. The packet of the angle change point 1s the packet
where the head 1s set to the I picture of the closed GOP and
decryption and reproduction are promptly performed without
referencing of another GOP.

In this manner, the content which 1s the copy original (for
example, MPEG-2 encoding data) 1s set as the data which has
restrictions as below for being set so that 1t 1s possible to
execute the angle changing process without any delay.

(A) The closed GOP head has the I picture set as the head
picture of the packet of the angle change point of the clip AV
stream file.

(B) The source packet number (SPN) which shows the
packet position of the angle change point in the EP map of the
clip information file 1s registered to correspond to the repro-
duction time mformation (PTS: presentation time stamp).

5. Copying Process Accompanying Data Conversion
Process (Transcoder) Executed 1n Information
Processing Device of Embodiment of Disclosure

The information processing device of an embodiment of
the disclosure performs data conversion where there 1s no loss
of reproduction processing functions of the content which 1s
the copy original 1n the data conversion process (transcoder)
which 1s executed at a time of content copying process and 1t
1s possible to execute the reproduction process in the same
manner as the copy original content even at a time of the
reproduction process of the copy content.

Specifically, for example, data conversion i1s executed
where the restrictions (A) and (B) described above are main-
tained, and 1n a case where the copy content 1s reproduced
from the second medium which 1s the copy destination, angle
changing 1s possible 1n the same manner as the reproduction
of the original content from the first medium which 1s the
copy original.

The details of the content copying process which 1s
executed by the information processing device of an embodi-
ment of the disclosure will be described with reference to
FIG. 21 below.

FIG. 21 1s a diagram which describes the correspondence
relationship of the clip AV stream file of the multi-angle
content which 1s the copy original, the play list file as the
control information file, and the clip information file.
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In FIG. 21, each of the data below 1s shown

(al) a portion of the clip AV stream file #1 which corre-
sponds to the angle #1

(a2) a portion of the clip AV stream file #2 which corre-
sponds to the angle #2

(a3) a portion of the clip AV stream {ile #3 which corre-
sponds to the angle #3

(b1) the play list file as the reproduction control informa-
tion file which corresponds to the clip AV stream file #1 which
corresponds to the angle #1 1n (al) above and the clip infor-
mation file (including the EP map).

The clip AV stream file #1 which corresponds to the angle
#1 shown i (al) has the stream data (00000.m2ts to
00003.m2ts) which corresponds to a plurality of play items.

Each of the clip AV stream data (00000.m2ts to
00003.m2ts) 1s stream data which 1s specified using the play
items #0 to #3 recorded 1n the play list file shown 1n (b1).

The clip information file which corresponds to the clip AV
stream data (00000.m2ts to 00003.m2ts) 1s selected using the
play items #0 to #3 recorded 1n the play list file shown 1n (b1),
and further, the clip AV stream data (00000.m2ts to
00003 .m2ts) which corresponds to the clip information file 1s
acquired and reproduced.

In the diagram of (bl), the clip information files, which
correspond to the two stream data (00001 .m2ts, 00003 .m2ts)
shown 1n (al), are shown.

The two stream data (00001 .m2ts, 00003.m2ts) 1s the data
which corresponds to multi-angle.

It 1s possible to determine whether there 1s the data which
corresponds to multi-angle by referencing the tlag settings of
the play item information of the play list file (1s_seam-
less_multi_angle) or the information which 1s included in the
EP map of the clip information file (1s_angle change point).
In a case where the flag settings are one, the data acquired
using the play 1tem or the data acquired using the data which
corresponds to the PTS/SPN of the EP map of the clip infor-
mation file 1s the data which corresponds to multi-angle. In a
case where the flag settings are zero, there 1s no data which
corresponds to multi-angle.

In the example shown in FIG. 21, the two stream data
(00001.m2ts, 00003.m2ts) 1s the data which corresponds to
multi-angle.

In the data reproduction interval, the stream data of the total
of three angles of the angle #2 of (a2) and the angle #3 of (a3)
shown 1n the diagram as well as the angle #1 1s set and 1t 1s
possible for the user to select and reproduce arbitrary angle
data from the 3z angle of the angles #1 to #3.

Here, in FIG. 21, only the control information file which
corresponds to the angle #1 1s shown 1n (b1), but there 1s also
the control information file (play list file and clip information
file) which corresponds to the stream data of the angle #2 of
(a2) and the stream data of the angle #3 of (a3).

In a case where the stream data of the angle #2 of (a2) 1s
reproduced, the play list file which has a correspondence with
the stream data of the angle #2 and the clip information file are
used and reproduction 1s executed.

In a case where the stream data of the angle #3 of (a3) 1s
reproduced, the play list file which has a correspondence with
the stream data ol the angle #3 and the clip information file are
used and reproduction 1s executed.

In a case where the stream data of the angle #1 of (al) 1s
reproduced, the play list file which has a correspondence with
the stream data of the angle #1 and the clip information file,
that 1s, the play list file and the clip information file shown in
(b1) of FIG. 21, are used and reproduction 1s executed.

For example, at a time when the stream data 00001 .m2ts
shown 1n (al) of FIG. 21 1s reproduced, the clip information
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file (ClipInio for 00001.m2ts) shown 1n the center of (b1) of
FIG. 21 1s acquired in accordance with the clip specification
information which is recorded 1n the play i1tem information
(Playltem #1) recorded 1n the play list file shown 1n (bl) of

FIG. 21, the EP map of the clip information file 1s referenced,

the PTS as the reproduction time information and the SPN
which shows the packet position are acquired, the acquiring
of the packet from the clip AV stream 1s performed 1n accor-
dance with the SPN, and the reproduction process of the angle
#1 1s executed.

In the example shown in the diagram, the Xth packet from

the head of the stream file 1s acquired and reproduced in

accordance with the SPN #X.

At a time when the stream data 00003.m2ts shown 1n (al)
of FIG. 21 1s reproduced, the clip information file (ClipInio
for 00003.m2ts) shown 1n the right edge of (b1) of FIG. 21 1s
acquired 1n accordance with the clip specification informa-

tion which 1s recorded 1n the play item information (Playltem
#3) recorded 1n the play list file shown 1n (b1) of FIG. 21, the
EP map of the clip information file 1s referenced, the PTS as
the reproduction time information and the SPN which shows
the packet position are acquired, the acquiring of the packet
from the clip AV stream 1s performed 1n accordance with the
SPN, and the reproduction process of the angle #1 1s
executed.

In the example shown 1n the diagram, the Yth packet from
the head of the stream file 1s acquired and reproduced in
accordance with the SPN #Y.

Here, the packet acquired according to the SPN #X and the
SPN #Y includes the closed GOP where the I picture 1s set as
the head picture, and using decryption of the closed GOP,
decryption and reproduction are promptly realized without
referencing of another GOP.

The content which 1s recorded on the first medium which 1s
the copy original has the setting which satisfies the restric-
tions below as described with reference to FIG. 21.

(A) The closed GOP has the I picture set as the picture of
the packet of the angle change point of the clip AV stream file.

(B) The source packet number (SPN) which shows the
packet position of the angle change point 1n the EP map of the
clip information file 1s registered to correspond to the repro-
duction time info/citation (PTS: presentation time stamp).

However, when the data conversion section (transcoder)
executes the conversion process 1n a case where the data 1s
copied with regard to the second medium, there 1s a possibil-
ity that the restrictions are not maintained.

Here, as the form of the data conversion process which 1s
executed by the data conversion section (transcoder), there
are the forms below as shown 1n FI1G. 22. There are the forms
of

(1) coding method conversion

(2) video compression rate conversion

(3) stream removal.

The encoding method conversion of (1) 1s equivalent to a
case where, for example, the encoding format of the copy
original data which 1s stored 1n the first medium 1s MPEG-2
and the encoding format of the data which 1s recorded on the
second medium which 1s the copy destination 1s a different
encoding format such as AVCHD.

Here, 1in the diagram, Video 1s video stream, the Audio 1s
audio stream, and PG 1s, for example, presentation graphics
data stream such as subtitle data.

The video compression rate conversion ol (2) 1s an example
where, for example, the encoding format of the copy original
data which 1s stored on the first medium 1s also the same as the
encoding format of the data which 1s recorded on the second
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medium which 1s the copy destination, and while both are, for
example, AVCHD format, the compression rates change.

Specifically, in regard to the data which 1s configured by the
video stream data where the copy original data has a maxi-
mum of 25 Mbps and an average o1 20 Mbps, the setting of the
copy destination data 1s lower to a maximum of 15 Mbps and
an average of 10 Mbps. The process 1s equivalent to a process
where, for example, copy data where image quality 1s slightly
lowered 1s generated and recording 1s performed.

The stream removal of (3) 1s a process where stream which
1s not the copy target 1s removed.

For example, as shown 1n (3) of FI1G. 22, the copy original
data which i1s stored 1n the first medium 1s configured by the
stream data of one video stream (Video), two audio streams
(Audio(1), Audio(2)), two presentation graphics streams (PG
(1), PG(2)).

Onthe other hand, the data recorded on the second medium
which 1s the copy destination i1s only one video stream
(Video), one audio stream Audio(1)), one presentation graph-
ics stream (PG(2)).

The stream removal of (3) 1s a process where the other
streams (Audio(2) and PG(1)) are not set as the copy target
and are removed.

As the data conversion process which 1s executed by the
data conversion section (transcoder) at a time of the copying
process, there are the forms of (1) encoding method conver-
s10n, (2) video compression rate conversion, and (3) stream
removal as shown 1n FIG. 22. Here, there may be a case where
cach of the process of (1) to (3) are arbitrarily combined.

When data conversion such as this 1s executed, the data
packet configuration of the copy original data and the copy
destination data differ.

A specific example will be described with reference to FIG.
23. F1G. 23 shows the two data examples below.

(a) data belore conversion (copy original data (first
medium recording content))

(b) data after conversion (copy destination data (second
medium recording content))

Here, the data of (a) before conversion (copy original data
(first medium recording content)) shown i (a) of FIG. 23
corresponds to, for example, the detailed configuration of the
stream data (00001.m2ts) in the clip AV stream #1 of the
multi-angle content shown 1n FIG. 21.

The result of the conversion at a time of the copying pro-
cess of the stream data (00001.m2ts) 1s the data of (b) after
conversion (copy destination data (second medium recording
content)) and 1s equivalent to the data recorded as the copy
data 1n the second medium.

The data of (a) before conversion (copy original data (first
medium recording content)) 1s configured by the stream data
ol one video stream (Video), one audio stream (Audio) two
presentation graphics streams (PG#1, PG#2), one interactive
graphic (1G).

Here, the interactive graphic (I1G) 1s, for example, graphics
data for the display of a switch, a button, or the like which
provide a user interface.

On the other hand, the data of (b) after conversion (copy
destination data (second medium recording content)) shown
in (b) of FI1G. 23 1s configured by the stream data of one video
stream (Video), one audio stream (Audio), one presentation
graphics stream (PG#1).

Here, there are cases where the encoding formats of the
data of (a) before conversion and the data of (b) after conver-
s1on are different.

Since the data structure of the data of (a) before conversion
and the data of (b) after conversion are different, the number
of packets 1s also different.
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In the example shown 1n the diagram, the data of (a) before
conversion 1s configured by n packets where the source packet

numbers (SPN) are SPN #X to #X+n.

On the other hand, the data of (b) after conversion 1s con-
figured by m packets where the source packet numbers (SPN)
are SPN #N to #N+m.

The change of the packet configuration 1s generated 1n all
of the data and not just the stream data (00001.m2ts) in the
clip AV stream #1 shown 1n (a) of FIG. 21.

Accordingly, the source packet numbers at the head of the
angle change point change. In the example of FIG. 23, there
1s a change from SPN #X to SPN #N.

The source packet number (SPN=#X) of the angle change
point of the data (a) before conversion 1s the SPN which 1s
registered 1n the EP map as described previously.

When the packet configuration 1s changed due to the data
conversion, the SPN of the angle change point of the data of

(b) after conversion changes to SPN=#N 1n the example
shown 1n FIG. 23. Accordingly, when the SPN=#X which 1s
registered 1n the EP map 1s applied as 1t 1s, a packet 1s acquired
in a position which is completely different from the SPN=#N
of the angle change point of the data of (b) after conversion.

In addition, the packet of the angle change point of the data
of (a) before conversion 1s set as the packet which has the
closed GOP which includes the I picture as the head picture.
Here, the packet configuration 1s a packet which includes the
sequence header (SQH) and the GOP header (GOPH) as
described previously with reference to (B) of FIG. 20, and
turther, 1s configured by the closed GOP which includes the
head I picture and the like.

The packet setting such as this 1s not limited to necessarily
being maintained using the data conversion which 1s executed
at a time of the copying process.

When the setting of the closed GOP 1s executed, there 15 a
concern that it 1s not possible to smoothly execute angle
changing without having to execute a process of referencing
another GOP picture during the image reproduction of the
angle change point.

The information processing device of an embodiment of
the disclosure executes the data conversion process which
prevents the occurrence of such a phenomenon.

A setting example of the data stream (clip AV stream file)
generated by the data conversion which 1s executed by the
information processing device of an embodiment of the dis-
closure and the control information file (play list file, clip
information file) will be described with reference to FIG. 24.

Each of the data below 1s shown 1n FIG. 24 1n the same
manner as FIG. 21.

The data of (al) a portion of the clip AV stream file #1
which corresponds to the angle #1 (a2) a portion of the clip AV
stream file #2 which corresponds to the angle #2 (a3 ) a portion
of the clip AV stream file #3 which corresponds to the angle #3
(b1) the play list file as the reproduction control information
file which corresponds to the clip AV stream file #1 which
corresponds to the angle #1 1n (al) above and the clip infor-
mation file (including the EP map) 1s the data atter conversion
(copy destination data) after the conversion process 1s
executed 1n the data conversion section (transcoder) with
regard to the data before conversion (copy original data)
shown 1n FIG. 21.

The clip AV stream file #1 which corresponds to the angle
#1 shown 1in (al) has the stream data (00000.m2ts to

00003.m2ts) which corresponds to a plurality of play i1tems.
Each of the clip AV stream data (00000.m2ts to
00003.m2ts) 1s stream data which 1s specified using the play

items #0 to #3 recorded in the play list file shown 1n (b1).
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The clip information file which corresponds to the clip AV
stream data (00000.m2ts to 00003.m2ts) 1s selected using the
play items #0 to #3 recorded 1n the play list file shown 1n (b1),
and further, the clip AV stream data (00000.m2ts to
00003 .m2ts) which corresponds to the clip information file 1s
acquired and reproduced.

In the diagram of (bl), the clip information files, which
correspond to the two stream data (00001 .m2ts, 00003 . m2ts)

shown 1n (al), are shown.

The two stream data (00001 .m2ts, 00003 .m2ts) 1s the data
which corresponds to multi-angle.

It 1s possible to determine whether there 1s the data which
corresponds to multi-angle by referencing the tlag settings of
the play item information of the play list file (1s_seam-
less_multi_angle) or the information which 1s included 1n the
EP map of the clip information file (1s_angle change point).
In a case where the flag settings are one, the data acquired
using the play 1tem or the data acquired using the data which
corresponds to the PTS/SPN of the EP map of the clip infor-
mation file 1s the data which corresponds to multi-angle. In a
case where the flag settings are zero, there 1s no data which
corresponds to multi-angle.

In the example shown i FIG. 21, the two stream data
(00001.m2ts, 00003.m2ts) 1s the data which corresponds to
multi-angle.

In the data reproduction interval, the stream data of the total
of three angles of the angle #2 of (a2) and the angle #3 of (a3)
shown 1n the diagram as well as the angle #1 1s set and 1t 1s
possible for the user to select and reproduce arbitrary angle
data from the 3z angle of the angles #1 to #3.

Here, in FIG. 24, only the control information file which
corresponds to the angle #1 1s shown in (bl) 1n the same
manner as FIG. 21, but there 1s also the control information
file (play list file and clip information file) which corresponds
to the stream data of the angle #2 of (a2) and the stream data
of the angle #3 of (a3).

In a case where the stream data of the angle #2 of (a2) 1s
reproduced, the play list file which has a correspondence with
the stream data of the angle #2 and the clip information file are
used and reproduction 1s executed.

In a case where the stream data of the angle #3 of (a3) 1s
reproduced, the play list file which has a correspondence with
the stream data of the angle #3 and the clip information file are
used and reproduction 1s executed.

In a case where the stream data of the angle #1 of (al) 1s
reproduced, the play list file which has a correspondence with
the stream data of the angle #1 and the clip information file,
that 1s, the play list file and the clip information file shown in
(b1) of FIG. 24, are used and reproduction 1s executed.

The settings are the same as the data setting before conver-
sion shown 1n FIG. 21.

Since 1t 15 possible to smoothly execute angle changing
also after the conversion process, the information processing
device executes the process where the registration informa-
tion of the EP map of the clip information file 1s changed to the
source packet number (SPN) of the angle change point.

For example, the head packet number of the stream data
00001 .m2ts which 1s the multi-angle content shown 1n (al) of
FIG. 24 changes from the setting of SPN=#X shown 1n FIG.
21 to SPN=#N.

Along with changing of the SPN of the head packet of the
stream data 00001 .m2ts, the data processing section of the
information processing device ol an embodiment of the dis-
closure changes the registration information of the EP map of
the clip information file which corresponds to the stream data

00001.m2ts.
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The data processing section of the mnformation processing
device of an embodiment of the disclosure executes an updat-
ing process of the reproduction control information file where
the position information of the packet which corresponds to
the angle change point 1s acquired based on the conversion
data which 1s generated by the data conversion section, and
the angle change point position information of the data before
conversion, which 1s recorded 1n the EP map of the reproduc-
tion control mformation file (clip information file) which 1s
included 1n the copy target data, 1s updated with the angle
change point position information of the data after conver-
s1on. That 1s, a process 1s performed where the SPN=X, which
1s the registration information of the EP map which 1is
recorded 1n the clip information file shown in the center of
(b1) of FIG. 24, 1s rewritten as SPN=N.

Here, the PTS (presentation time stamp) which 1s the repro-
duction time mformation is the same before conversion and
alter conversion of the data and does not change.

Here, the source packet number (SPN) of the angle change
point may be calculated by counting the number of packets
from the head packet of the configuration data of the clip AV
stream alter conversion or may be calculated based on the
number of bytes from the head of the configuration data of the
clip AV stream after conversion. One packet 1s 192 bytes and
it 1s possible to calculate the number of preceding packets by
subtracting the number of bytes from the head of the AV
stream file to the angle change point from 192 bytes, and the
packet number (SPN) of the angle change point 1s the number
of preceding packets plus one.

The information processing device of an embodiment of
the disclosure performs a process where the packet of the
GOP which 1s set by the angle change point 1s made to be data
equivalent to the closed GOP with the head as the I picture.

That 1s, 1t 1s set so that decryption and reproduction of a
series of moving 1images 1s possible using the referencing of
only the collection of specific pictures.

The concept of the GOP 1s a concept 1s 1n the MPEG-2
format but not, for example, in the MPEG-4AVC or the
AVCHD formats.

For example, in the AVC format including the MPEG-
4AVC or the AVCHD formats, an IDR (Instantaneous
Decoder Refresh) picture which has the same setting as the
head I picture of the closed GOP 1s prescribed.

The IDR picture 1s a picture where 1t 1s possible to execute
the decryption of all of the pictures after the IDR picture
without referencing the pictures before the IDR picture. That
1s, 1n a case where the IDR picture 1s the reproduction start
picture, it 1s possible to execute decryption and reproduction
without referencing the pictures before the IDR picture.

In a case where, for example, the copy original data 1s the
MPEG-2 format data and the copy data after conversion is
AVC format data such as the MPEG-4AVC or the AVCHD
format, the data conversion section of the information pro-
cessing device of an embodiment of the disclosure sets the
head I picture of the closed GOP which 1s the packet of the
angle change point as the IDR picture 1n the AVC format and
the encoding process 1s performed.

By performing the process such as this, 1n a case where
reproduction from the angle change point 1s performed, 1t 1s
possible to perform accurate decryption and reproduction
processes of the images of the IDR picture and after using
only the pictures of the IDP picture and after with the IDR
picture which 1s set 1n the angle change point as the repro-
duction start picture.

That 1s, the process where the IDR picture 1n the AVC
format 1s the reproduction start picture i1s possible to be per-
formed as the same process where decryption and reproduc-
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tion are executed with the head I picture of the closed GOP 1n
the MPEG-2 format as the reproduction start point.

Here, 1n a case where the data conversion process which 1s
not accompanied by a change n encoding format, for
example, the MPEG-2 format, 1s maintained, and the video
compression rate conversion of (2) or the stream removal of
(3) which are described with reference to FI1G. 22 1s executed,
the data conversion 1s executed with the setting of the closed
GOP which has the head I picture of the angle change point
not being changed before and after conversion and being
maintained as 1t 1s.

In the same manner, for example, in a case where the
original data which i1s recorded on the first medium which 1s
the copy target 1s the AVC format data such as the MPEG-
4 AVC and the AVCHD formats, the format 1s maintained, and
the video compression rate conversion of (2) or the stream
removal of (3) which are described with reference to FI1G. 22
1s executed, the data conversion 1s executed with the setting of
the IDR picture of the angle change point not being changed
betore and after conversion and the setting of the IDR picture
being maintained as 1t 1s.

By executing the data conversion such as this, 1t 1s possible
to smoothly perform reproduction from the head picture of
the angle change point even at a time of the reproduction of
the copy data from the second medium which 1s the copy
destination.

6. Copying Process Sequence Executed 1n
Information Processing Device of Embodiment of
Disclosure

Next, the copying process sequence which 1s executed by
the information processing device of an embodiment of the
disclosure will be described with reference to the flow chart
shown 1n FIG. 25 below.

The process starting from step S101 1 FIG. 25 will be
described. Here, the processes of each step shown 1n the flow
are executed 1n the data processing section or the data con-
version section (transcoder) of the mformation processing
device. Mainly, the data processing section performs analysis
of the data which 1s the conversion target, and according to the
analysis result, the data conversion section (transcoder)
executes the data conversion process.

First, in step S101, the copying process program which 1s
stored 1n advance 1n the information processing device 1s
activated.

Here, the copying process 1s performed as a Managed Copy
(MC) process which 1s executed under server management
described previously with reference to FIG. 4.

In step S102, the content able to be copied, which 1s
recorded on the first medium which stores the copy original
content, 1s displayed to the user. The display process is per-
tformed using a display section (display) of the information
processing device.

The process 1s equivalent to a process where the response
information (Offer Response) 131 from the management
server 140 described previously with reference to F1GS. 4 and
7 1s applied and a catalogue list (the copy permatted list 121)
of the copy permitted content 1s displayed on the display
section of the mnformation processing device. In the list, the
prices and the like are set for a case where, for example,
copying of each item of the content 1s executed.

In step S103, the content which is the copy target 1s selected
from the display list.

In step S104, it 1s decided whether or not to perform bit-
by-bit copying where the recording data of the first medium 1s
copied as 1t 1s, that 1s, the copying process which 1s not
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accompanied by data conversion (transcoding). This decision
may be executed based on the mput of the user or may be
determined 1n accordance with information which 1s pre-
scribed 1n advance 1n the device.

In a case where bit-by-bit copying which 1s not accompa-
nied by data conversion 1s executed, the process progresses to
step S1035, and a process 1s performed where each file of the
play list file (PlayList) which 1s the copy target, the clip
information file (Chiplnfo) which 1s specified from the
selected play list, and the clip AV stream file (m2ts) 1s read out
from the first medium in accordance with the name of the play
list file which 1s written 1n the response mformation (Offer
Response) recerved from the server (reter to FIG. 7) and copy
recorded on the second medium.

On the other hand, the process progresses to step S111 of
FIG. 26 1n a case where it 1s determined 1n step S104 that the
copying process which 1s accompanied by data conversion
(transcoding), and not the bit-by-bit copying where the
recording data of the first medium 1s copied as 1t 1s, 1s to be
performed.

In step S111, the play list file which 1s included in the copy
target data selected by the user 1s analyzed. Here, 1n a case
where there are a plurality of play list files included 1n the
copy target data, the process of step S111 below 1s sequen-
tially executed for each of the play list files.

In step S112, the clip information file which 1s specified
from the play list file (PlayList) which 1s the copy target and
the clip AV stream file which 1s the reproduction data are
acquired 1n accordance with the name of the play list file
which 1s wrtten in the response information (Offer
Response) recerved from the server (refer to FIG. 7), and the
initial PTS (presentation time stamp) of the clip AV stream 1s
acquired and provided to the data conversion section
(transcoder).

Next, 1 step S113, the data conversion process conditions
ol the data conversion section (transcoder) are specified. Spe-
cifically, for example, the conditions below and the like are
specified.

The specifications of video: codec (coding format) and
video rate audio: specification of audio data which 1s the copy
target presentation graphics (PG): specification of the PG
data which 1s the copy target are performed.

Here, the specifications may be executed by the input of the
user or may use default specification conditions prescribed in
advance 1n the information processing device.

Here, the data conversion process which 1s executed by the
data conversion section (transcoder) 1s executed as any of or
a combination of the process of

(1) coding method conversion

(2) video compression rate conversion

(3) stream removal.
as described previously with reference to FI1G. 22.

In step S114, the data which 1s the data conversion process
target 1s sequentially selected and 1t 1s determined whether or
not the data which 1s the conversion process target 1s video
data. Here, the data conversion section (transcoder) executes
the data conversion in predetermined data segments. In the
conversion processing target data, video data, audio data, PG
(presentation graphics) data such as subtitles or the like, and
the like are included.

In a case where the conversion process target 1s video data,
the process progresses to step S1135.

In step S115, 1t 1s determined whether or not the video data
which 1s the conversion process target 1s multi-angle content.
The determination process 1s executed by referencing, for
example, the play 1item information of the play list file or the
clip information file.
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It 1s determined by referencing the flag (1s_seamless_mul-
t1_angle) which 1s set 1n a flag multi-angle content indentify-
ing field in the play item information of the play list file which
1s described previously with reference to FIG. 14 and (b1) of
FIG. 21. If (1s_seamless_multi_angle==1), the content speci-
fied 1n the play item 1s multi-angle content.

The process progresses to step S131 when 1t 1s determined
that the video data which 1s the conversion target 1s multi-
angle content.

On the other hand, the process progresses to step S116
when 1t 1s determined that the video data which 1s the conver-
s10n target 1s not multi-angle content.

In step S116, the data conversion section executes the data
conversion process (transcoding) under the specified encod-
ing conditions 1n accordance with information such as the
codec (coding form) decided in step S113 from the head of the
data stream specified using the value of PTS which 1s previ-
ously provided from the data processing section in step S112.
The data conversion process 1s a data conversion process with
regard to video data which 1s not multi-angle content. After
the encoding process, the process progresses to step S151.

On the other hand, 1n a case where it 1s determined in step
S114 that the conversion process target 1s not video data, the
process progresses to step S117. For example, there are cases
ol the data conversion process with regard to the audio data or
the PG data.

In step S117, 1t 1s determined whether or not there 1s data
which 1s not the copy target. For example, 1n a case where data
such as Japanese or English 1s included as the audio data and
the user selects only the Japanese as the copy target, the
English audio data becomes data which 1s not the copy target.

In a case where it 1s determined 1n step S117 that there 1s
data which 1s not the copy target, removal of the data which 1s
not the copy target 1s performed 1n step S118. Furthermore, in
step S119, the data conversion process of only the copy target
data 1s executed as necessary and the process progresses to
step S151.

Next, aprocess in a case where 1t 1s determined in step S115
that the video data which 1s the conversion target 1s multi-
angle content, that 1s, the process of steps S131 and beyond,
will be described with reference to the flow chart shown in
FIG. 27.

In step S131, the data processing section analyzes the clip
information file (ClipInfo) which is specified from the play
list file (PlayList) which is the copy target which 1s written 1n
the response mformation (Offer Response) recerved from the
server (refer to FIG. 7) and the I picture information of the
angle change point i1s provided to the data conversion section
(transcoder).

The I picture information of the angle change point which

1s provided to the data conversion section (transcoder) is
registration information of the EP map of the clip information
file (ClipInio).
In the EP map, the corresponding data of the time stamp
(PTS: presentation time stamp) as the reproduction time
information which 1s packet position information where ran-
dom access 1s possible and the source packet number (SPN)
which shows the packet position are registered as shown 1n,
for example, the clip information file 1n the center of (b) of
FIG. 21.

Furthermore, 1n a case of the registration information of the
angle change point, the flag [1s_angle change point=—=1]
which shows that there 1s the angle change point is set.

The data processing section acquires the registration infor-

mation (PTS/SPN) data, which 1s set by the flag [1s_an-
gle_change point==1] which shows that there 1s the angle
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change point, from the registration information of the EP map
and outputs the acquired information to the data conversion
section (transcoder).

In step S132, there 1s a process by the data conversion
section (transcoder). In step S132, the data conversion section
executes the data conversion 1n accordance with the informa-
tion where the video stream of the multi-angle content which
1s the data conversion target 1s decided 1n steps S112 and

S113.

The data conversion 1s executed without breaking down the
state of the closed GOP with the head I picture in the angle
change point at a time of the data conversion process.

After the data conversion, the process progresses to step
S151.

Here, the data conversion process 1n step S132 1s a process
which differs due to the executed conversion form. Specifi-
cally, the process of any of the below 1s performed.

(1) In a case where the MPEG-2 encoding data 1s converted
to the AVC encoding data, data conversion 1s performed so
that the head I picture of the closed GOP i the MPEG-2
encoding data 1s made to be the IDR picture in the AVC
encoding data.

(2) In a case where the MPEG-2 encoding data 1s converted
to the MPEG-2 encoding data (for example, changing the
compression rate or the like), data conversion 1s performed so
that the head I picture of the closed GOP 1s made to be the
head I picture of the closed GOP as 1t 1s.

(3) In a case where the AVC encoding data 1s converted to
the AVC encoding data (for example, changing the compres-
sionrate or the like), data conversion 1s performed so that IDR
picture 1s made to be the IDR picture as 1t 1s.

That 1s, the data conversion (transcoding) 1s performed so
that the picture of the angle change point 1s the head I picture
of the closed GOP or the IDR picture.

In this manner, by setting the picture of the angle change
point as the I picture of the closed GOP or the IDR picture, 1t
1s possible to execute complete decryption and reproduction
by referencing only the data of the acquired picture and after
at a time of the data reproduction from the angle change point.

Next, the process of steps S151 and below will be described
with reference to FIG. 28.

The process of step S151 1s executed aiter the completion
of the conversion process of the video stream and the audio
stream selected as the copy target.

In step S151, a reconfiguration process (such as a multi-
plexing process) of the clip AV stream, which 1s formed from
only the copy target data excluding removed data, 1s executed.

That 1s, the AV stream which 1s formed from only the data
selected as the copy target 1s re-set.

In step S152, re-setting of the GOP as the encoding and
decryption MPEG segment, and re-setting of the source
packet number (SPN), and the like are executed. The source
packet number (SPN) 1s a number from the head of the packet
in the clip AV stream.

Next, in step S153, the updating process of the play list file
and the clip information file 1s executed based on the data after
the reconfiguration process (such as a multiplexing process)
of the clip AV stream.

A detailed sequence of the updating process of the play list

file and the clip information file will be described with refer-
ence to the flow chart shown 1n FIG. 29.

In step S171, the source packet number (SPN) of the I
picture at the head of the GOP 1s calculated based on the data
after the reconfiguration process (such as a multiplexing pro-
cess) of the clip AV stream.
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In step S172, the data processing section records the source
packet number (SPN) of the calculated GOP head 1n the EP
map (EP_map).

The process corresponds to, for example, the process
described previously with reference to FIG. 24.

Along with changing of the SPN of the head packet of the
stream data 00001.m2ts shown 1n FIG. 24, the registration
information of the EP map of the clip information file which
corresponds to the stream data 00001 .m2ts 1s changed. That
1s, a process 1s performed where the SPN=X, which 1s the
registration mformation of the EP map which 1s recorded in
the clip information file shown 1n the center of (b1) of FIG. 24,
1s rewritten as SPN=N. In this manner, the data processing
section of the information processing device of an embodi-
ment of the disclosure executes the updating process of the
reproduction control information file where the position
information of the packet which corresponds to the angle
change point 1s acquired based on the conversion data which
1s generated by the data conversion section, and the angle
change point position information of the data before conver-
sion, which 1s recorded in the EP map of the reproduction
control iformation file (clip information file) which 1is
included 1n the copy target data, 1s updated with the angle
change point position information of the data after conver-
sion. Here, the PTS (presentation time stamp) which 1s the
reproduction time information 1s the same before conversion
and after conversion of the data and does not change.

Here, the process described with reference to FIG. 24 1s
described as the process example where only the value of the
SPN with regard to the angle change point 1s changed, but
there may be a configuration where the values of all of the
SPN values registered 1n the EP map are re-set.

The source packet number (SPN) which 1s recorded in the
EP map, for example, may be calculated by counting the
number of packets from the head packet of the configuration
data of the clip AV stream after conversion or may be calcu-
lated based on the number of bytes from the head of the
configuration data ofthe clip AV stream after conversion. One
packet 1s 192 bytes and 1t 1s possible to calculate the number
ol preceding packets by subtracting the number of bytes from
the head of the AV stream file to the angle change point from
192 bytes, and the packet number (SPN) of the angle change
point 1s the number of preceding packets plus one.

By using the EP map updated in this manner, 1t 1s possible
for the reproduction device which reproduces the copy data
alter conversion to determine the correct position of the I
picture from the updated EP map and it 1s possible to execute
the reproduction process from the SPN position which 1s
registered 1n the EP map.

In step S173, the play list file and the clip information file
are updated so as to correspond to the updating of the stream
removed during the conversion (transcoding).

An updating process example of the play list file and the
clip information file will be described with reterence to FIGS.
30 and 31.

FIG. 30 1s a diagram illustrating an updating process
example of the play list file.

FIG. 31 1s a diagram illustrating an updating process
example of the clip information {ile.

First, the updating process example of the play list file waill
be described with reference to FIG. 30.

The example shown 1n FI1G. 30 1s an example where the sub
path information (SubPath( )) which is set by the play list file
1s removed. For example, 1n a configuration where an audio
(1) which 1s a Japanese audio and an audio (2) which 1s an
English audio are set, 1n a case where the audio (2) which 1s
the English audio 1s not the copy target and 1s removed, the
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sub path, which 1s used as specification information of the
audio stream of the audio (2) which 1s the English audio, 1s
removed.

In this manner, at a time of the play list file (=play list
betfore updating (1) shown 1n FIG. 21) which 1s recorded on
the first medium which 1s the copy original being copied to the
second medium, in a case where there 1s the clip AV stream
which corresponds to the removed sub path, the sub path
information (Sub Path( )), which 1s used as the specification
information of the removed clip AV stream, 1s removed.

Due to the removal process, the play list after conversion
(2) shown 1n FIG. 30 1s created. The updated play list file 1s
recorded on the second medium as the copy destination.

FIG. 31 1s a diagram 1illustrating an updating process
example of the clip information file. The clip information file
1s a file which records the reproduction information and the
like which corresponds to the clip AV stream which 1s the
reproduction target and a process 1s performed where record-
ing data 1s changed 1n accordance with the data removal
process and the clip AV stream after the conversion process.

Specifically, data changing as shown in FIG. 31 1s per-
tformed. That 1s, TS_recording_rate: changing of the bit rate
after the data conversion (transcoding). number_of_
source_packets: changing total number of packets after the
data conversion (transcoding). ProgramInio( ): performing of
a changing process where there 1s matching with the stream
information which 1s included 1n the transport stream (TS)
alfter the data conversion (transcoding). number_of_
stream_in_ps: changing of the number of streams after the
data conversion (transcoding). PID, StreamCodinglnfo( ):
changing the information where there 1s matching of the
streams after the data conversion (transcoding). Here, the
information of the removed streams 1s removed. SPN of the
EP map: changing the packet number after the data conver-
s10n (transcoding).

For example, the updating process of the clip information
file which accompanies the changing processes 1s executed.

The processes are performed as the process of step S173 of
the flow shown 1n FIG. 29, that 1s, the updating process of the
play list file and the clip information file.

Due to the updating process, the play list file and the clip
information file, which match content of the AV stream file

which 1s copied and recorded on the second medium, are
created.

The processes are executed as the process of step S153
shown 1n FIG. 28, and after the completion of the process, the
process of step S154 shown 1n FIG. 28 1s executed.

In step S154, with regard to the second medium which 1s
the copy destination medium, the data of the updated play list
file (PlayList), the updated clip information file (Cliplnio),
the clip AV stream data where the picture of the angle change
point 1s set as the I picture of the closed GOP or the IDR
picture, are recorded.

The data which i1s recorded on the second medium using the
process becomes data which has the form which 1s different to
the data which 1s recorded on the first medium, but becomes
the copy content where it 1s possible to reliably execute the
angle changing process with the same process as the copy
original content.

That s, inthe registration information of the EP map which
1s recorded 1n the clip information file, the PTS/SPN data of
the angle change point becomes the correct setting which
corresponds to the configuration of the clip AV stream after
conversion.

In addition, the head picture of the angle change point 1n
the clip AV stream 1s set as the head I picture of the closed
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GOP or the IDR picture and 1s set as the picture where smooth
decryption and production 1s possible.

7. Configuration Example of Information Processing
Device

Lastly, a configuration example of an information process-
ing device 120 according to an embodiment of the disclosure
will be described with reference to FI1G. 32. The information
processing device 120 has a configuration, for example,
where 1t 15 possible to mount the first medium 110 which is a
recording medium of the copy original content and the second
medium 150 as the copy destination of the content. Here, 1t 1s
notnecessary for i1t to be possible for two media to necessarily
be mounted, and for example, there may be a configuration
where the copy destination medium 1s mounted in another
device which 1s connected via a USB cable, wireless commu-
nication, or the like, and the copy data 1s output.

As the first medium 110 and the second medium 150, 1t 1s
possible to, for example, use various types of media (infor-
mation recording media) such as a Blu-ray Disc (registered
trademark), a DVD, a hard disk, or a flash memory.

As shown 1n FIG. 23, the information processing device
120 has a data processing section (control section) 501, a
communication section 502, an mput section 303, an output
section 504, a memory 505, a first media interface 506, a
second media interface 507, and a data conversion section
(transcoder).

The data processing section 501 1s configured by a CPU or
the like which has a program execution function which
executes various data processing programs. For example,
other than the data recording and reproduction processes,
various processes, which accompany the copying process in
accordance with each of the flow charts described above, are
executed. Furthermore, control 1s performed over all pro-
cesses which are executed by the device such as the commu-
nication process of the management server 140 via the com-
munication section 502.

A data conversion section (transcoder) 521 executes the
data conversion process in the copying process.

For example, the conversion process, which accompanies
the processes of

(1) coding method conversion (conversion between the
MPEG-2 and the AVC or the like)

(2) video compression rate conversion

(3) stream removal
described previously with reference to FIG. 22.

The communication section 502 1s used 1n the communi-
cation process with the management server 140, and 1s used 1n
the requesting of the server response information (Offer
Response) described above and performing reception, and
turther, 1n the reception process of the copy permitted infor-
mation (Permission) and the like.

The 1nput section 303 1s, for example, a user operating
section and various inputs are performed such as the imput of
a data recording or reproduction instruction and a copy
instruction. Here, 1n the input section 503, a remote control 1s
included and the 1input of remote control operating informa-
tion 1s also possible. The output section 504 1s an output
section of 1images or sounds which 1s configured by a display,
a speaker, or the like. The memory 505 1s configured by a
RAM, a ROM, or the like, 1s used as a storage region and the
like for programs executed 1n the data processing section 501,
various parameters, and received data, and further, 1s used as
a butler region and the like for copy data.

The first media interface 306 1s an interface which 1s
applied to the data recording, reproduction, and copying pro-
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cesses using the first medium 110. The data writing and data
reading processes, the copying process, and the like using the
first medium 110 are performed 1n accordance with a request
of the data processing section 501.

The second media interface 507 1s an interface which 1s
applied to the data recording and reproduction processes and
the copying process using the second medium 150. The data
writing and data reading processes, the copying process, and
the like using the second medium 150 are performed 1n accor-
dance with a request of the data processing section 501.

Above, the disclosure has been described while reterenc-
ing specific embodiments. However, 1t should be understood
by those skilled 1n the art that modifications and alterations of
the embodiments are possible within the scope which does
not depart from the concept of the disclosure. That 1s, the
disclosure has been disclosed using forms which are exem-
plifications and should not be interpreted as limiting. In order
to determine the scope of the disclosure, the field contaiming
the range of the claims 1s to be referenced.

In addition, it 1s possible to execute the series of processes
described 1n the specifications using hardware, software, or a
combined configuration ol both. In a case where the processes
are executed using software, it 1s possible that a program
which records the process sequences 1s installed 1n a memory
of a computer, which has dedicated hardware built 1n, and
executed, or a program 1s installed on a general-purpose com-
puter, which 1s able to execute various types of processes, and
1s executed. For example, it 1s possible for a program to be
recorded 1n advance on a recording medium. Other than being
installed on a computer from a recording medium, it 15 pos-
sible for a program to be received via a network, such as a
L AN (Local Area Network) or the Internet, and installed on a
recording medium such as a built-in hard disk or the like.

Here, each type of process which 1s described in the speci-
fications may not just be executed 1n a time series 1 accor-
dance with the description but may be executed 1n parallel or
individually according to the processing capacity of the
device which executes the processes or as necessary. In addi-
tion, the system 1n the specifications 1s a logical composite
configuration of a plurality of devices and 1s not limited to
cach configuration of the devices being 1n the same housing.

It should be understood by those skilled i the art that
various modifications, combinations, sub-combinations and
alterations may occur depending on design requirements and
other factors insofar as they are within the scope of the
appended claims or the equivalents thereof.

What 1s claimed 1s:

1. An information processing device comprising:

a data processing section which executes control of a copy-
ing process where recording data on a first medium 1s
recorded onto a second medium; and

a data conversion section which executes data conversion
in the copying process,

wherein the data processing section acquires position
information of a packet, which corresponds to an angle
change point, based on conversion data generated by the
data conversion section and executes an updating pro-
cess on a reproduction control information file where
angle change point position information of data before
conversion which 1s recorded 1n the reproduction control
information file included 1n copy target data 1s changed
to angle change point position information of data after
conversion.

2. The information processing device according to claim 1,

wherein the data processing section 1s a configuration
where a rewriting process ol a source packet number
(SPN), which 1s registration data of an EP map included
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in a clip information file which 1s the reproduction con-
trol information file, 1s executed, and executes a process
where a source packet number (SPN) which corresponds

to the packet position of the angle change point of the
data before conversion 1s changed to a source packet
number (SPN) which corresponds to the packet position
of the angle change point of the data after conversion.
3. The information processing device according to claim 2,
wherein, 1n regard to correspondence data of a presentation
time stamp (P'TS) which 1s reproduction time informa-
tion registered 1n the EP map and a source packet num-
ber (SPN), the data processing section performs a pro-
cess where the presentation time stamp (P1S) 1s not
changed and the source packet number (SPN) 1s changed
according to the configuration of the data after conver-
S101.
4. The information processing device according to claim 2,
wherein, the data processing section 1s calculated the
source packet number (SPN) which corresponds to the
packet position of the angle change point of the data after
conversion based on the number of packets or the num-
ber of bits from the head of the stream data after conver-
S101.
5. The mformation processing device according to claim 2,
wherein, 1n regard to correspondence data of a presentation
time stamp (PTS) which 1s reproduction time informa-
tion registered 1n the EP map and a source packet num-
ber (SPN), the data processing section performs a pro-
cess where the source packet number (SPN) 1s changed
according to the configuration of the data after conver-
s1on irrespective of whether or not 1t 1s the angle change
point.
6. The information processing device according to claim 1,
wherein the data conversion section generates conversion
data which 1s at least able to be decrypted without ret-
erencing a preceding picture 1in a case where a picture
which 1s the reproduction start position of the angle
change point 1s reproduced as a reproduction start point.
7. The mmformation processing device according to claim 1,
wherein the data conversion section executes a data con-
version process which includes at least a process of any
of encoding method conversion, compression rate con-
version, and stream removal.
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8. The information processing device according to claim 1,

turther comprising:

a communication section which executes communication
with a management server,

wherein the data processing section displays a list of copy
permitted data which includes recording data on the first
medium based on received information from the man-
agement server and selects copy target data based on
user designation with regard to display information.

9. An information processing method, which 1s executed 1n

an information processing device, comprising:

executing control of a copying process where recording
data on a first medium 1s recorded onto a second medium
using a data processing section; and

executing data conversion in the copying process using a
data conversion section,

wherein, 1n the executing of control of the copying process,
position mformation of a packet which corresponds to
an angle change point 1s acquired based on conversion
data generated by the data conversion section and an
updating process on a reproduction control information
file, where angle change point position information of
data before conversion which 1s recorded 1n the repro-
duction control information file included 1n copy target
data 1s changed to angle change point position informa-
tion of data alter conversion, 1s executed.

10. A program, which executes information processing in

an information processing device, comprising:

executing control of a copying process where recording,
data on a first medium 1s recorded onto a second medium
using a data processing section; and

executing data conversion in the copying process using a
data conversion section,

wherein, in the executing of control of the copying process,
position information of a packet which corresponds to
an angle change point 1s acquired based on conversion
data generated by the data conversion section and an
updating process on a reproduction control information
file, where angle change point position information of
data before conversion which 1s recorded 1n the repro-
duction control information file included in copy target
data 1s changed to angle change point position informa-
tion of data after conversion, 1s executed.
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